
tUnclaflaified
SECUROCY CLA'iSIFICATION OF THIS PAGE ("710 Pnf. IVniered)

REPORT DOCUMENTATION PA iE RAl INS.. UI-TIONS
1 ' 'F ('(MPWIETING FORM

I. REPORT NIUMRER -jE•SION NO

2. IýN "tr'IO INT•E 3... -o.,,,, ENo A ONME

4~TITLE (and biub~lltl.PI OF REPORT &t PERIOD C0VE~f:T'

Specialized Undergraduate Navigator Training i

for Weapons Systems Officers 6 -PFOIN ORGo R June 78
6. PERFORMING ORG. REPORTNUI1BER

7 AUTHOR[=) _8 CONTRACT OR GRANT NuMtE.R(bJ

Schwidt, Nolan W., MAJ, USAF /

9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM LjF-MENT, PROJE.CT, 1 ASK

Student at the U.S. Army Command and General Sta f AREA& WOR"-iNT NUMBERPS

College, Fort Leavenworth, Kansas 66027

It. CONTROLLING OFFICE NAME AND ADDRESS 12. REPQRT..AT*-

Us Army Command and General Staff College (/ / ..- 9 Jumnp 78
ATTN: ATSW-SE 1-_ ¶3. NUMBER OF PAGES

14. MONITORING AGENCY NAME A AODRESS(If dhfferent Iroan ColtrlinoW UffJic-) 15. SECURITY CLASS. (of this r.porr)

l / , /.. ..... :Unclassified ' .- o

~l-. DECLASSIFICATION DOWNGRADING

SCHEDULE

16. DISTRIBUTION STATEMENT (aft,

Approved for public release; distribution unlimited. - " ;

S17. DISTR!SUTION% STATEMENT (of fhI. ,.h.m-t entered In Block 20. If dtflfrint (ton, Rport). ".

C- Approved for public release; distribution unlimited.

O15. SUPPLEMENTARY NOTES

Master of Military Art and Science (MMAS) Thesis prepared at CGSC in partial

fulfillment of the Masters Program requirements, U.S. Army Command and
General Staff College, Fort Leavenworth. Kansas 66027 =

19. KEY WORDS (Contilnue on reverse side if n.ecessry and identify by block number)

.avigatoro, Training, Fighter Aircraft, Air iFor. I

20. ABSTRACT (Coutinue an rvere side f• r,. ear. y sad Identify by block number) '

See reverse.

D •I I 1473 EVITION OF t NOV I6 IS OISOLEVTE Unclassified -

SECURITY CLASSIFICATIOR OF THIS PAGE (1Wiron Oftfo El)* .nted)

Best Available Copy



r ~Unclassified
SECURITY CLASSIfICATION C TOF AS "AGEfW -Dast E•tumfd)

"This study is an analysis of the benefits and constraints associated
with implementing a specialized U.S. Air Force Weapons Systems Officer
(wso) training program in Undergraduate Navigator Training (UNT). This
treatise defines the potential cost savings to be achieved with special-
Ized training at both the UNT level and subsequent operational WSO i
training programr. The impacts on aircrew read~ness are addressed as I
are the personnel resource management constraints which would result
from the departure from the current "universally assignable" concept of I
aircrew management that specialized training incurs. The research as- I
sumes the validity of the proposed program to produce more proficient
WSOs and addresses the consequences involved in implementing the training I
program The general conclusions of this study are that specialized

training will result in decreased costs in UNT and operational training j
programs to hrng the students to the current level of proficiency and
that the potential adverse management consequences can be accomodated.

I
I

I i

t$t

• I

: ~~Unclassi fied •

SECUITYCLA IFIATIN 7F -----TH AGEM-n ataP~frod



S. SPECIALIZD UNDFOUATE NAVIGATOR TRAINING

; WEAPONS SY. T..S OFI•. - ,

A thie~is presented to the Faculty of the U.S Armfy
Command and Genzeral Staff- Oollege, in petial.

fult~llaent of the requiroments of the

MASEROFMIITARY ART AND mwC

byI •ONO 1 Wi. SCHMIDT, MAI, USAki"SB.S., Ball State University, 1964[

Fort Leavenworth, Kansas

[ , •

I

&NJ I,



DISCLAIMER NOTICEf

in

THIS DOCUMENT IS BEST QUALITYI

PRACTICABLE. THE COPY FURNISHED

TO DDC CONTAINED A SIGNIFICANT II

REPRODUCE LEGIBLY.

!
I
I
I

S~i

LI
II



)peclali•.ed Undergraduate Navigator Training for Weapons Systems Officern-

Nolan W. Schmidt, MAJ, USAF
U.S. Army Command and General Staff College
Fort Leavenworth, Kansas 66027

Final report 9 June 1978

Approved for public release; distribution unlimited. iI
I

A Master of Military Art and Science thesis presented to the faculty of

the U.S. Army Command and General Staff College, Fort Leavenworth,
Kansas 66027 1

_ ii
! . .



MA.STFB OF MIJLITARY APT AND SCIENCE

THESIS APPROVAL PAGE

Name of candidate Nolan W. Schmidt, MAJ USAF

Title of thesis Specialized Undergraduate Navigator Training

for Weapons Systems Officers

Approved by:

6_ , Research Advisor

Member Graduate Faculty

Member, Consulting Faculty

Accepted this ddy o f 19-,8
Director, Mast br of Militar 1 Art and Science.

The opinions and conclusions expressed herein are those of Lhh
individual student author and do not necessarily represent the
views of either the U.S. Army Command and General Staff College
or any other governmental agency. (References to this study
nhould include the foregoing statcmcnt.)



ABSTRACT

This study is an analysis of the benefits and constraints asso-

ciated with implementing Air Training Command ts proposed specialized

Weapons Systems Officer (WSO) training concept in the U.S. Air Force

Undergraduate Navigator Training (UNT) program. The investigation

defines the costs of the proposed program in both UINT and advanced

courses, analyzes the impacts on aircrew readiness, and explores the

personnel resource management constraints which would result from a

departure from current 4universally aesignableO concepts of managing

aircrew personnel.

The general conclusion of this study is that specialized training

offers potential cost savings in training 118s to the current minimum

levels of proficiency and that these savings may be reinvested in opera-

tional training programs to increase proficiency over that achieved under

the currEnt program. Additionally, the study reveals that the potential

adverse management consequencrs can be accommodatod.
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CHAPTER 1

INTfRODUCTION

A headline in the August 1972 issue of AiMn reads, "Navigator

Training Overhacled." In the article, Ted R. Sturm, an AirM staff

writer interviews Colonel J. L. Price, Jr., Chief of Training Programs

Division, Headquarters, U.S. Air Force, on recent changes in navigator

training. In this interview aolonel Price describes the changes that

have been made in the navigator training program at Mather AFB, California

and explains the need for these changes. According to Colonel Price the

modifications to the training program were required because of the altered

role of tne navigator which was brought about by the use of navigators in

fighter/bomber aircraft, the increased sophistication of the equipment

used, and the increased demands placed on Weapons Systems Officers.

Colonel Price states:

". the navigatorls .,.e as a Fighter Weapons Systems Officer
is . . . more demanding. That's why navigator training was
broadened to include training in tactical operations, basic
flight instruments, missile launch, inertial systeIs, fighter/
interceptor tactics, and other tactical subjects."

In the August 1973 issue of Air Force-Magazine, an article appeared

entitled "UNTS, the Last Word in Navigator Training." The article describes

the latest changes in navigator training and explains the concept of the
lln.iergra-rbiute N•vigmtor Trainin n y' g.,tr. (UNTS). Tt .1 ,o p.'ov~dn consid-

erable detail on the Air Forcels *,&,*; navigator training aircraft, the T-43,

and the Aii ForceIs new simulator 1 .-:aining student navigators, the T-45.

The introduction to the article reads &..; "ollows:

1
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"The Air Force's training of its navigators and bombardiers,
impeded heretofore by World War II vintage equipment, is
belng brought abreast of the state of modern aeronautical
and &tectronios technology with the introduction this year
of a sophisticated new gond trainer and a modern airborne
trainer capable of simulating the flight conditions aboard
the Air Forces newest operational aircraft . * *62

Numerous other articles in the Airman, Air Force Timee, Air Force 2

Ispazine, and Navigator Magazine can be found which expound on the merits

of the new approaches to navigator training and the advantages realized

in the purchase of new navigator training aircraft and simulators. The

attitude of the Air Staff must have been that with all this attention

focused on training the navigator, surely a highly capable, better

skilled, and more qualified navigator was being produced. If this

presumption prevailed, it was short lived.

The 1977 Functional Management Inspection (FMr) report on Tacti-

cal Air Forces Aircrew Training conducted by the Air Force Inspection

and Safety Center (AFISC) contained numerous criticisms of Undergraduate

Navigator Training (UNT) as the program pertains to the training of WSOs.

Though the report is classified, an unclassified 'statement of fact" has

been furnished by the commuzdar of AFISC (appendix 13). To quote from

part II (Findings) of this report:

"UnT graduates lack the professional skills required to be
effective in the fighter crew force. Most sills taught in
UNT are not used in fighter aircraft. More importantly, the
psychological attitude needed to be effective in the fighter
force is not sought out, nurtured, or developed in UNT or in
the small portions of ti4e fighter training programs that are
devoted to navigators."4

Thin JS a Mont srrnnticnno ftffd4W I~ foun '-aiaf i

Force inspection report.

Additional adverse comments concerning the capability and train-

ing of WSOs are contained in the 1977 Corona Ace study cowchited also by

the AFISS. Though the bulk of the report is classified, unclassified



pasla.v•s eear :tssort that significant p.-.o!,omil, ux sl. in the WSO1 s

,):)~:L''aJ~rl t',(: 1)21f)orflJI,. To undorstaL, ,:i ,t.t. w,, a prcl-lem hac

Ic i rl'.acud!

On 11 April. 1977 General John W. R•oberts, Commander of Air

Traininr Command (ATC) wrote General Robert J. Dixon, Commander of

Tactical Air Command (TAG) (appendix C) concerning the training needs

of the WSO:

"As a rosult of preliminary findings from Corona Ace and
subsequent discussions between your staff and mine, I believe
our combined efforts are necessary to fully rosolve the
training needs of the Weapon Systems Officer (WSO).,,5

conferences were convened and were attended by representatives

of ATC, TAG, and various offices of the Air Staff. Revised TAC and ATC

traininr curricula were developed which were designed to provide a more

capable WSO to the using, commands. These proposals were forwarded to

thee Air Staff for review. To date, the proposals have not been approved

for implementation. The primary rationale for deferring an immediate

decision to implement the proposed training programs was to provide time

to amalyze the impacts that The revised programs would produce. The

principal impact is that the p oposed training program wuild s•gment

navigator trainl.ng into two separate programs, one' for 6he navigator who

would be trained for duty in fighter and fighter re orlainssaziwe weapons

systems, and one for the navigator who would be trained to serve as a I
"classicU navigator in missions such as airlift, strategic bomber, or

tanker. This "dual track" concept directly impinges on the Air Forcels

dictum that graduates of IJNT be universally assignable to any navigator

function. From a rated resource management perspective, this issue is a

matler of considerable significance in that when changes occur in force

sLructures and weapons systems enter or arc withdrawn from the active



inventory, or the numbers of the various tq•es of aircraft are changed,

or L'.- ratios between aircraft to crewmembers are chang-ed, the coire- J
spondingf numbers of navigators required in those weapons systems arc a

also changed.

In the past these changes were occasionally implemented with

insufficient "lead time' to adjust the UNT output to mesh the graduating

navigators with the force requirements. The result was that the rated

resource management teams at the Air Force Military Personnel Center J
(AFTIPC) were req•uied to reassign airerew members from one weapons system I

to another which required them to be cross trained not only into different j

aircraft but to aircraft performing different missions. If the proposed J
TAC/AT C tre Ting program is adopted, cross, training between weapons I

systems would be complicated. UNT graduates, who would not be univer- IA

sally assignable due to mission specialized training in UNT, could not

be assigned from WSO duties to classic navigator duties or vice versa

by merely attending a Replacement Training Unit (RTU) course or Combat

Crew Training School (CCTS) program as is done today. Additional train-

ing in the basics of the mission to which they would be reassigned would

also be required. In other words, if the proposed training programs were

adopted and unprogrammed force changes were implemented which were of

sufficiently short notice that adjustments in UNT production would be

inadequate to solve the imbalances, the current ability to cross train

navigators via current programs would, in some cases, no longer be a

viable option.

On the surface the issue might appear to be one of whether the

increase in effectiveness from specialized training would offset the

decrease in the flexibility of the navigator force. The issue becomes i

complicated by another management factor. t
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in 1974, a ne manas;ement system entitled Iated Distr3 butlon and

Traininp Manarement (RTI4m) was established. RDTM. consisLs of a manage-

ncmit Lean with rcprosentatives of Hleadquarters Air 'Force Director of

Operations, Director of Plans, Director of Personnel Plans, Director

of Personnel Programs, Directorate of Manpower, the Air Force Military

Personnel Center, Data Services Center, and representatives from opera-

tions and personnel divisions of each of the affected major air comionds.

The purpose of establishing PDTM was to increase the accuracy in deter-

mining rated requirements by weapons system in order to meet Five Year

Defense Program (FYDP) requirements. 6

RDTM became the vehicle that translates FYDP requirements into

individual aircrew requirements and weapons systems training requirements

for the rated force, both pilots and navigators. Assuming that the pro-

posed TAC/ATC program is implemented, the following issues would evolve:

what benefits would specialized training produce and can the Air Force

marage the navigator force within current personnel policies and RDTM

distribution and training requirements. Additionally, if the Air Force

personnel resource management system cannot accommodate the proposed pro-

gram under current guidelines, it is essential to know Vhat changes in

the RDTM methodology and personnel distribution would be required in

order to accommodate the program.

STATEIMT OF THE PROBLEM

If the proposed TAC/ATC training program is implemented, what

would be the benefits derived, and could the navigator force be managed

within current personnel policies and RDTM methodology? If not, could

the resulting management consequences be accommodated?

1
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A(Xj41':IONS TO HE AHlJWNU2I

Numerous impacts mist be analyzed before a definitive recommenda-

Looii can ho made on thin issue. The scope of these considerations range

from an analysis of costs of the proposed program as compared to the

present system to the ability of the Air Force to manage the navigator

and WSO career fields partitioned by separate training programs. The

following areas will be examined:

a. A cost/benefit analysts of the two programs.

b. The impacts on WSO readiness.

c. The impacts on the management of the navigator and WSO

resource under the proposed program to include analyzing; the require-

ment to cross train betwen the two segments of the navigator force.

d. The effects of UNT distribution constraints from specialized

training.

DELIMIATIONS

This thesis concerns the TAQ/ATC training proposal for separate

WSO training for fighter and fighter reconnaissance aircraft only and

will not address other subspecialties of the navigator force such as

Navigator Bombardiers or Electronic Warfare Officers (except for those

who are to be employed in fighter systems). Navigatots in the grade of

Colonel and above will not be addressed as they are not considered 'line"

aircrew assets by AFWPC. Navigators in FP-11I and SLI-il aircraft are also

excluded from the scope of this thesis. Though these navigators perform

many of the functions characteristic of WSO duties and are sometimes

called WSOo, they are, with rare tmýeptIlui, MW d-• It7id t .t .i Air

Commard which specifies, via Air Force Manual 50-5, their unique entry

prerequisites to the training programs of those systems] Additionally,
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SA(' has recommended a "status quo" approach to the training of their

porsonnel.

Reserve component WSO training will not be addressed in this I
thesis. Though V,90 manning requirements in Air National Guard units are

projected to increase over the next five years, conversion from other I
weapons systems, recruitment of navigators and Naval Flight Officers who

have separated from active duty, and the possible use of pilots in WSO

positions are expected to accommodate the increase in Guard requirements,

The Air Force Reserve, not being projected to receive any fighter air-

craft with WSO positions, is not expected to require WSOs in the fore-

seeable future. 9

IMhIHOL1OLOCI

An analysis of the current and proposed training programs will

be conducted to determine the advantages and disadvantages of the two

programs. An analysis of the distribution and I'lov of graduates of the

current UNT program will also be conducted and compared to an analysis

of the changes which the proposed program would effect. A study of the

amount of cross training rec:' rod in past managomont of the navigator

resource as compared to cross training requirements in the FYDP as based

on RDTII1 distribution requirements will be conducted in order to determine

the marnitude of the cross training problems.

DEFIIIITIONS

For reader convenience, technical terms will be explained either

at their point of use or in the glossary, appendix A.

I

i
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REVIEW OF REATED LMTUATURE

OVR VIE1W

The review of literature related to the impacts and issues

involved with specialized WSO training will include:

1. An analysis of the navigator/WSO training production

requirements for the Five Year Defense Program (FYDP).

2. An analysis of the present UNT production and distribu-

tion requirements.

3. An analysis of the proposed specialized training program

to include the changes in distribution and flow that the programr would

effect.

1AVIGATO/WSO PRODUCTION REQJIPM4ENTS

It is essential, before beginning an analysis of the impacts of

-the specialized training proposal, to understand the magnitude of require-

nents for the total number of both navigators and WSOs that must be pro-

duced from the present time through the FYDP in order to satisfy total

airerew, staff, and rel.ated requirements. Table 1 contains a breakout

uy fiscal year of the combined UNT production that must be met during

fiscal year 1978 plus the FYDP (1979 through 1983).1 This breakout wms

compiled through the use of Rated Distribution and Training Requirements

(w~i'M) :ethodology which compares fiscal year end strength requirements

to current inventory minus the appropriate weapons system world attrition.

Attrition in based on historical loss data by individual weapons system

9



a.,d include.. losses throuv:h death, separationis (voluntary and involun- I
tary), medical grourndings, and promotion to the grade of 0-6.

TABLE 1 1
FISCAL YF&R NAVIGATOR PRODUCOiON REQUIRMENrS

FY 78 FY 79 FY 80 FY 81 FY 82 FY 83

Total Required
thavigator
Production 500 550 600 650 7/00 700

Though the production requirements increase through the FYDP

until it stabilizes at 700 per year in fiscal year 1982, it is not cor-

rect to state th&t overall navigator authorizations are continuously

increasing. Active inventory navigator manning temporarily exceeds

present requirements In some weapons systems and related staff require-

ments. This overage was brought about by several factors, the following

oxamples having the greatest impact:

1. The decrease in requirements for the rated supplement I
(rated aircrew members serving in non-flying duties to augment the man-

nina in support duties). I
2. Reduction in navigator requirements for the C-141 aircraft

due to the purchase of inertial navigation systems and subsequent conver-

sion of the aircrew positions to enlisted "systems operator" billets.

3. The reduction of some F-4 and KC-135 WSO and navigator

requirements brought about by removing limited numbers of these aircraft I

from the active inventory.2

A breakout by fiscal year of the WSO portion of the total UNT

production requirements via Rated Distribution and Training Management

(•I•rm) methodoloogy is shown in table 2. Tactical reconnaissance require-

ments are displayed separately from the tactical fighter figures because I

LI



R•DTM• methodology separates tactical reconnaissance into a "weapons

.y:"Lo::i world" aWparL from Uiat of the tactical fit;hter. The rationale

'or ,4.vh~iin,: the two in JR'iM computationu is that while TAC fighLor

WSOn croos train between weapons systems within the fighter world such

as the F-4 to the F-ill, and require training primarily in the aircraft

subsystems and performance parameters, the tactical reconnaissance

expertise is considered a unique skill unto itself and the skills are

not readily transferrable to fighters or vice versa. The tactica].

reconnaissance mission is, however,-far more closely aligned to the

tactical fighter WSO function than it is to "classical" navigator

duties and is considered a true WSO function.

TABLE 2

FISCAL YEAR WSO PRODUCTION REQUIRET33

FY 76 T 79 FY 80 FY 81 FY 82 FY 83

Required
Fighter WSO
Production 113 148 136 125 89 84

Required
Recce WSO
Production 20 19 17 17 19 19

Total WSO
Production 133 167 153 142 108 103

It should be noted that the above figures represent WSO production

requirements based on the projected loss of some WSO positions as the

tactical fighter force converts, in part, to single seat fighter aircraft.

If the acquisition rate of the new weapons systems is less than projected

and F-4 aircraft are retained in the active inventory for a greater length

of time, these numbers would increase. Additionally, studies are currently

being conducted to determine the feasibility of producing two-seat variants i
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of F-1i, F-16, and A-1O aircraft which would require WSOa in the second

-"at. iff any were purchaaed, W30 production would have to be increased

to provide adequate numbers of aircrewmen to satisfy requirements. The

combined effects of adopting both of the above alternatives would result

in WSO production requirements far in excess of those cited in table 2.

A breakout by individual weapons system in the righter world

beyond the FY 1978 time frame is not addressed in this thesis to avoid

the necessity of classifying this report. V! 1978 announced production

figures are, however, listed in table 3 and roughly approximate the

production requirements throughout the FYDP. F-4 and F-105 systems

will be withdrawn in part from the active inventory over the next ten

year period as they are replaced by A-1O, F-15, and F-16 aircraft, and

the shift will be toward navigator/WSO production primaxily oriented

toward F-Ill, EF-Ill, RF-4C, and F-4G Wild Weasel aircraft.

TABLE 3

1! 1978 USO PRODUCTION BY WEAPONS SYSM

Total F-1 F-4C/G F-ill EF-Ill RF-4C

Fighter/Tactical

Reconnaissance UNT
Production teqgirof-
ments for FY 1978 133 45 18* 45 5- 20

*Denotes that the WSO must also be a graduate of Electronic Warfare
Training (sc). f

JHISTORICAL BACKGROUND) OF THE CUJRRENJT SYSTEMI

Though the proposal for specialized W30 training I-as received

considerable attention in recent months, the issue is not new. Since the

early 1950s, limited numbers of navigators were assigned to Air Defense

Command (ADC) interceptor aircraft cuch as the F-99, F-94, and F-101.

i ["
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'bomo of' these navij!ators, then called Radar Intercept Offiicers (RIOs)

did, In fact, receive specialized training apart from UNT for those misa U
ilonm,; howover, thle spwcln-1.iIed training program was discontinued around

1960 because limited numbers of officers were involved in the RIO role

and because the F-89 and F-94 had been withdrawn from the active inven-

tory. The requirements for the RIO were declining and only the F-101

was remaining in the active inventory. A few navigators served in

attack weapons systems such as the B-57, A-26, B-26, and the "GO variant

of the F-105 during the 1960s and performed duties similar to the WSO of

today. 5 Again, the numbers of navigators who served in these aircraft

training other than the normal aircraft transition. The specialized

training issue remained snelved until the aircrew requirements of South-

east Asia produced new problems in the management of pilots and navigators.

During the late 1960s the Air Force began assigning navigators to

F-4, RF-4, and F-ill aircraft to serve in the second seat on a test basis

to determine if navigators could be used instead of pilots to heJ$ ease

the pilot shortage. Since navigators received training in UNT on radar

techniques and basic navigation, two of the functions characteristic of

the duties of the second neat in these aircraft, they proved capable of
* acceptable performance in this new role. The positions were soon con-

verted permanently to navigator/WSO slots, and large numbers of navigators

6I
- were assigned to WSO functions. Shortly thereafter, studies and proposals

for specialized training to further enhance the capabilities of WSOs began.

interest in the issue greatly increased in 1972 when the F-4 back seat

conversion from Pilot Systems Officers (PSOs) to WSOs was near completion.
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IINPE•IRAfLrIATF NAVTGATOR TRAINING TODAY

llnderrradunte Nnvigator Training currently consists of a 14) 0

trainiAg day (approximately 33 calendar week) course containing 898.5

hours of Instruction which includes 382 hours of Academic Navigation

Training, tA) hours of Flight Simulator Training, 214.5 heors of T-37

IFlying Training (of which 6.5 hours are mission),* 185 hours of T-43

Flying Training (of which 105 hours are mission), and 138 hours of

General Military Tr&ining.7 A schematic of the program is shown in

figure 1 and the syllabus is outlined in appendix D. Upon completion

of the UNr program, the officer receives his aeronautical rating of navi-

gator. From UI•T, the newly graduated navigator is then eligible for

either further specialized training in Electronic Warfare, Navigator/

Bombardier Training, or he may be assigned to a Replacement Training 'I
Unit or Combat Crew Training course for instruction in operational air-

craft.

DiSEOPMEiNT OF THEN SPECIALIZED TRAINING PROPOSAL I
One of the first comprehensive studies of a specialized training j

proposal to reach the airstaff was developed by Headquarters Air Training

Command's (ATC) Navigation Training Division and presented to the Air I
Force Military Personnel Centerts (AFMPC) Navigator Resource Wagement

Section in December 1974.a This study was initiated by ATC folloeing the

30 October to 1 November 1974 USAF Navigator Training Confere..ce at Mather

Air Force .ase, California.

At that joint Air Staff and Major Command traininr conference, I
two issues were presented that formed the basis for the ATC study. The

*Total F'lying Training includes airerew preparation, briefing,I
flying, the sortie, and debriefing. "Mission hours" denotes the tilae
spent airborne.
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A,'.fl'CIs Navigator Resource Management Section reproscntative presented

n brlefln'r on tho newly developed RDTM concept of rated resource maname-

nivnt and Lnc.iluded renarks concerning the limited amount of cross flow

uutwoen wuaponn systems that would occur during the FYDF. Tactical Air

Coanand's (TAC) representatives provided a status report on the naviga-

tors that were being trained for WSO duty and pointed out some of the

problems concerning the ability of the average UNT graduate to adapt to

the role of WSO.

The significance of the ATMPC led portion of tV.e conference was

that the Major USAF Commands' representatives were given a comprehensive

picture of projected navigator resource management for the IFDP. The

report demonstrated that navigator force requirements were being stabi-

lized throughout the Air Force and cross training between weapons systems

would be reduced to a fraction of the amount previously required during

the years frf the Southeast Asian conflict. In effect, the requirements

for training to replace normal attrition exceeded the requirements to

cross train for Southeast Asian combat requirements. 9 Though not sp cifi-

cally stated during the conference, the AFMC inference was that the

neceasity for producing universally assignable navigators in the future

was of somewhat less importance than before.

Headquarters ATO then initiated a study to develop a specialized

training program. Key assumptions in the study included the facts that

-5u percent of the training which a navigator receivec in rhe UJT program

is nonapplicable to WSO duties in tactical fighter and tactical recon-

naissance missions. 1 0  Navigation techniques such as day and nirlht celes-

tial navigation, 7rid navigation, and global navigation are not performed

in the WSO role, and fighter systems are not equipped with the navigation

itistruments to -uLilize those techniques.
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;lased on these facts, ATQ/DON submitted the 1974 Specialized

.tai •i.. Propuszd to Ac air staff for considertion (appendix E).

The pvoponiil tr)zorated little enthusiasm ani uns deterred for lator

consideration. Informal air staff response to the proposal Indlcated

that the program was considered to be undesirable from the navigator

resource management atandpoint because of the utilization constraints

on navigators who vould not be universally assignable.

Undeterred by the lack of response to the proposal, ATC's

navigator training, division continued the study of specialized training

and on 30 April 1976 submitted a greatly expanded study to the air staff

(appendix F). 1 In this proposal, ATC provided course syllabus outlines,

quantified the amounts of "over training" that a WSO receives surplus to

his functions in fighter and fighter/reconnaissance missions under the

current training program, and proposed substitute courses spe-zifically

oriented toward proficiency in WSO functions. Of particular signifi-

cance, subjects including aerodynamics/maneuvering familiarization,

air-to-ground weapons delivery, air-to-eir weapons delivery, nuclear

delivery techniques, weapons ballistics, intercept and dAr-to-air combat

techniques were outlined in the proposal. As in the case of the 1974

proposal, the 1976 specialized training proposal generated little enthu-

aiaam and was deferred for later consideration.

The issue lay dormant until early 1977 when the Corona Aces study

on tactical fighter capabilities was released, and preliminary findings

of the AFISC FMI re ýrt were analyzed. It was then that the Commander of

Air Training Command in concert with the Commander of Tactical Air Comland

convened a series of conferences designed to develop a training program

to redress the shortcomings of the current U.T trainings, program.
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1:-': 11,177 SPEC [A, I AIJ Z RD Il,( PR0PQAI,

The pCpec .al.izoe' tral.ninin proposal, as presiented aL thoi 17-19 May

'7/' .(ii, TAC, aniu rstaff" conforeonlo, consistcL o" a prof.ralt

whi:cti)y rigol.Lor; would complete the basic rnquLrCd coiirsles lcommon to

hoLlh tho navi'alor.- who would be assigned to "classic' navirator Atnc-

tions and to those who would le assigned to 1.1S0 dutler. These common

courses include Aviation Physiology, Basic Airmanship, Navigation Pro-

ceduros, and fiavigation Systems. At that point, the course would be

divided into tuo soparate programs. The navigators scheduled for

ro;ui]ar navig~ator duties would complete a course similar to the one in

effectl today, while the navigators who are to be assignod to 'VISO duties

would branch off' aid attend trainiti blocks dosigned to prepare the WSO

ftu;; his particular expertise requirements (appendix G). A flow diagram

of the current program and the proposed "split" prograri are included in I
figuro 1. Bloth facets of the proposed and current training programs

consist of 140 training days (382 academic hours).

Along with the chanres in the academic program are changes in

the tumber of missions in T-4j and T-37 aircra't. The CUrTrnt training

pro;rram includes five T-37 missions in which the student receives approxi-

mately 1',.5 mission hours in the aircraft and 21 T-43 missions in which

the student receives approximately 105 hours in the T-43 aircraft. In

the proposed training program the navigator to bo assigned to the "classic"

naviryator ftnction would receive flying training similar to the current

prof-ram. The nayifator headed for WSO duties would receive 17 T-37

training sorties or approximately 23.4 T-37 hours and the T-43 sorties

would be eliminated. A comparison of the two flying training programs

is shown in table 4. The amount of academic hours would r-emain approxi-

mately the same and simulator missions would be reducued from 21 to 15.
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TABLi-

wl' miGIcR&Ij ATE mAVICIATOr TRAINING

Oarrcrnt l'rogram Proposed T a,

Academics - 382 hours Academics - 382 hours

"Simulator - 21 sorties ;iaor WSO

Flying - 26 sorties Simulator - 21 sorties 15 sorties
(5 T-37)
(21 T-43) Flying - 26 sorties 17 sorties

(5 T-37) (17 T-37)
(21 T-43) (0 T-43)

"*1977 Alternative Training Proposal, 17-19 May 1977 Airstaff/ATC/
TAC Conference.

!Because of the greater number of sorties and hours in the T-37,

elimination of T-43 sorties, and reduction in simulator missions, the

cost between the two programs will change. Cost analysis of the proposed

program in comparison to the current program will be examined in chapter

3.

I

•I



20

CHAPTNI 2.
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l 1Directorate of Navigator Training, Hesdquarters, Air Training
Command, "Comparison of Current and Specialized Navigator Training
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UNDKGRADUAT8 NAVIGATOR TRAINING COSTS

OVRVIE1W

Initiating a comparison between alternative training programs

necessarily requires establishing common elements by vhich the two pro-

grams can be measured and in this age of austere funding, one of the

more obvious denominators is cost. This comparison of programs will,

therefore, begin with a cost analysis of the current IUT program and

compare it with the proposed specialized training program.

To establish a base with which to begin a cost analysis of the

two alternative programs, Air Training Command's Navigator Training Divi-

sion provided the current costs of Ohe present, UNT program as $67,400.00

per graduated student. Since the lengths of both the current and pro-

posed programs in both academic hours and flying simulator hours are

roughly similar, the costs of these facets of the programs should not

change appreciably. 2 Additionally, the total number of required UhT

instructors is not expected to vary.3

It has been suggested that the instructor" navigators required for

the WSO portion of the proposed training program might represent increased

costs to the Air Force. This concern is based on the following UNT

instructor assignment considerations: (1) all ATC instructor navirators

must have completed operational tours; (2) the instructors who are to

teach WSO courses should come from operational WSO dutic-s; asid (3) the

costs of producing fully qualified WSOs generally exceeds that of pro-

duciri,: fully qualif'ied navigators from most other weapons systems.

21
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tit acLurdiLy, current aazin-iiment policy haS aLready aecommodated the

o"pe~t0 Lhir is.=!.1X

Presently, the distribution of instructors assi-ned to lINT is

frovOrned by Rated Distribution and Training (RDTR) methodology. RDTM

computes the total number of operational navigators from each weapons

system and determines the fair share to be apportioned to UNT instructor

duty. Currently, the WSO force has a fair share of navigators "in place"

as 11N7 instructors and increased numbers of IfSOs would not be required

for the specialized WSO program If it were to be adopted.4 The WSO

instructor cost aspect would, therefore, not increase over that exper-

isnced under the current program. The difference in the costs of the

two UNT training programs would then be the difference between the cur-

rent flying training, program of five T-37 sorties and 21 T-43 sorties as

compared to the 17 T-37 sorties and no T-43 sorties of the proposed

traininr program for the WSO "track" plus the attendant costs of the

changes in the number of T-37 sorties.

TIM COSTS DETINED O

Operating costs per flying hour for T-37 and T-43 aircraft as j
provided by 11Q ATC/0ON is $224.00 per hour for the T-37 and $1,267.00 per j
hour for the T-43.5 These costs include depot maintenance, fuel, base

level maintenance, and operation. From these figures we car compute the i
raw flying costs per graduated student under the current program as J
-$i4,759.50. (See table 5 for actual cost breakdowns.) This cost would

nut change appreciably under the proposed program -or the navigator on

the "classic" navigator track; however, the raw flying costs for each

navigator graduating on the WSO track would be $5,241.60 or an apparent

savings of $9,517.90 per student. If we were to apply this savings to

i a



II

23

TAP,: ',

;,',''I• l() M.111•I) Wi,'YING TRIAININ(; , C:, O'M:,IIA11:1,ON,N•

Avearae Total Cost/ Total flying I
Aircrartt 3ortles hours hours hour cost

T-37 5 1.3 6.5 $224.00 $1,456.00

T-43 21 5.0 105.0 $1,267.00 $13,303.50*J

rotal costs of
flying time/student $14,759.50

SPECIALIZ•D PROGRAM I
Conventional Navigator

Averau, Total Cost/ Total flying
Aircraf't 5orties hours hours hour cost I

T-37 5 1.3 o.5 224•.00 $C,456.00

T-4 3 21 5.0 105.0 $1,267.00 $13,303.50*

Total costs of
flying time/
conventional student $14,759.50

WSO Track
Average Total Ccst/ Total flying -

Aircraft Sorties hours hours hour cost

T-37 17 1.3 23.4 $224.00 $5,241.60 A

Total costs of
flying time/
WSO student $5,./l. 60

"*10 students per T-43 sortie.
a

I
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" ~! j :Jah; pr'iucc-i In P:* 1979, we wouL ahcwlevo rtn npp.trent rlyini,

cont savinp.s or -ýI1,5'il,/I7.70. Additionally, a collateral benefit of

x'avint, 10i hours of flying time per WSO student in the T-43 aircraft

is realized. MWitiplied by the 1I3 students to be trained in FY 1979,

this amounts to 17,226 total student flying hours saved. When divided

by 10, the number of students normally trained per one T-43 sortie,

1,722 hours of T-43 flying time is saved.

In the previous paragraph the terms "apparent savings" and

"apparent flying costs" were used. It must be realized that using, the

same PY 1979 example, the T-37 flying hours would have to be increased

by 16.9 hours per student WSO or a total of 2,754.7 hours for the fiscal

year. It was pointed out in the 17 May 1977 conference that much of the

increased flying time could be achieved by increased utilization of T-37

aircraft on hand at Mather AFB, California, the USAF navigator training

base; however, it was estimated that, in all probability, two additional

T-37 aircraft and two instructor pilots would have to be procured to

achieve this increase in sorties.0 ATC currently has access to two

aircraft; however, they would come from assets which are currently in

"flyable storage" which means that procurement costs would not be neces-

sary, but some minor repair, refurbishing, and refitting may be required.7

These exact costs are not currently available, but since no modifications

are required and the only costs involved are for returning the aircraft

to flying status, it is estimated that refurbishing would amount to a

one-time cost of less than $2,000.00 per aircraft. 8 The actual costs of

returning these aircraft to operational status is identified as an item

requiring further study.
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The costs of procuring the requireu two add itional instructor

ji LoLz; fall in-to Lwo cateilorles, the one-time conts of assitgning them

to Mathor AFRl and qualitying them as instructors in T-37 aircraft, and

the sustained costs of their annual salaries. The standard estimate of

Permanent Change of Station (PCS) costs is $2,000.00 per move.9 Assuming

that 20 hours of T-37 transition training is required per pilot to qualify

them as instructors, the one-time costs would be the total of the '4,000.00

PC"' costs plus the 49,960.00 T-37 flying training costa, or a total of

•1ý2,960.00. Assuming a normal tour length of three years, these one-time

costs would average $4,320.00 per year. Adding the average annual salary

'0
of a captain on flying status of $21,481.00, the total estimated costs

per year for the two additional instructor pilots would be $47,282.00.

Concern has been expressed that since these pilots would be train-

ing WSOs for fighter and tactical reconnaissance duties, they should be

procured from operational fighter and reconnaissance units which are cur-

rently short of excess personnel. During the TAC/ATC conference of 17-19 ?

May 1977, TAC Instructional Systems Development representatives agreed

that the basic skills that these pilots would be teaching would not require

pilots with previous fighter or reconnaissance experience and this issue

should not be a major constraint.1 1

Analyzing the impacts of the proposed protram in terms of UINT

production costs indicates that the potential for savings does exist.

These savings, however, may be partially offset by factors for which

reliable cost estimates cannot be determined without further study.

.Specifically, the raw annual flying cost savings of $1,551,417.70 achieved

through the increase in T-37 training and the elimination of T-/43 flying

I



vi'o~r: JAWL lie rulluct: I .- the, estimated U~,tXX).(X) cozdI. of~ roturrnitr two

a' te-ra:L to ora',tonatL duty. Asumlnm, thh; ooAt to Ie .pn-md ovor

a fivo-ynar period, the cost would averavm 4800.00 per year.

The two T-37 instructor pilots required for the proposed program

would also partially offset the apparent savings. Asmuming the validity

of an annual cost of U-7,282.00 for the instructor pilots, their costs

plus the cost of rocommissioning two T-37s amount to $48,082.00 per year.

&abtracting this figmre from the C,1,551,1+17.70 apparent savings and an

estimated annual savings of $1,503,335.70 results.

Though the specialized training prorram was intended to be an

operational capability enhancement issue rather than a program to reduce

training costs, It would appear, pending further study, that the proposed

program would substantially reduce the costs of Un4srgraduate Navigator

Training,
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TILE TWO PROGRAMS API•U1 UNT

POST U)IT TIATRING FLOW

To this point the specialized WSO training proposal has been

addressed in terms of UN? costs; however, the primary impetus behind

this proposal is to produce a more capable WSO for the operational unIts.

In order to examine the impacts of the program wdoun stream* from Ur?

and determine the advantages or disadvantages of the proposal, it is

necessary to first examine the assignment/training flow that the future 3T

W30 followz from completion of UNT until1 the point where fie is "opera-

tionally ready" in his combat unit.

Figure 2 depicts the tralning octool sequence for navigators

from UNT to the operational units. The figure derives its complexity

from the fact that each of the three major weapons systems which use WYS~s

differ in their prerequisites. To begin this study of the post4NT aspect

of the specialized training proposal, a brief explanation of each of the

training courses following UNT most be provided.

Electronic Warfare Training (DW) is an 18-week course which

selected UNT gradu. es attend following UNT completion. The purpose of

the course is to give the graduating WSO advanced training in electronic

warfare to include electronic countermeasures, electronic counter-counter-

measures, penetration tactics, etc. This "no-fly' "academics only" course

is a prercquisite for WSOs who will eventually be assigned to Wild Weasel

variants of the F-4 and to WSOs uho will eventually be assigned to FF-111

28
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airoraft. Tn the YY 1978 RDTM distribution, 23 IS0s will be trained

in 'Vrh, 13 will be asst!mned to F-4 aircraft, and 5 will be assigned to

!,'-UlI aircraf L.

The next two schools depicted in the training flow are Basic

"arvival School and Water &rvival School. All WSOs are required to

attend these courses prior to their first oprational assignments, and

most are scheduled thri,,h those sarvival courses TDY en route to either

T-38 Lead-in Training (LIT) or the Replacement Training Unit (ROM).

Following the survival schools, most WSOs will attend T-38 LIT. This

six-week course provides the WSO with training in combat tactics in the

supersonic T-34 aircraft. The purpose of this course is to place the

student WSO in a high performance environment where he learns advanced

fighter combat maneuvers and basic combat tactics in an aircraft less

expensive to operate than its operational counterpart. This course is

the student's first training under TAC instruction, and is mandatory for

all WSOs who will be assigned to F-4 aircraft and is considered optional

(but desirable) for WOs who are headed for RF-4 or F-Ill aircraft. 2

Current AFThC guidance is to assign all WSOs through LIT whenever

ppossible.

"After completing T-38 LIT, the WSOs are assigned to one of the

"USA? Operational Training *Courses, either F-./, F-111A, F-111, or RF-4C.

Thesm eoses arc also MY en route to the WSOts operational assignment

and arc geared to training the 1SO in the particular aircraft in which

he will serve his next assignment. The courses include training in basic

aircraft systems, weapons employment, and tactics appropriate for the air-

craft to which the student is assigned. One significant distinction in

the status of the RTU Praduate should be noted at this time and it concerns
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tae qualiflication of the student who completes the M1U program. F-ill

and H.-1•4•( IMl raduates are fully qualified and require only a local

qren checkout and local procedures/mission orientation after they com-

plete IMU while the F-4 WSO mist complete his checkout in the organiza-

tion to which he is assigned after RTU. This is done for two basic

reasons: (1) to minimize the number of F-4 aircraft dedicated to train-

ing and (2) to provide training specifically oriented to the Wingls

mission, either intercept, air superiority, conventional, or nuclear

delivery. Hence, the graduating F-4 WSO will attend 30 to 90 days addi-

tional training in his operational wing after RTU graduation before he

is considered "mission ready" and fully qualified. 4

POST UNT BENEFITS ANALYZED

If we assume the statement in the 1976 ATC specialized WSO train-

ing proposal to be correct and that the last 50 percent of the training

5that a WSO now receives in UNT is not related to WSO duties, a student

WSs learning trend relative to WSO skill requirements will resemble

the curve between "A". "BU, and "i01 in figure 3. From point "A" to "B",

the future WSO learns aviation physiology, airmanship, basic navigation

procedures, and navigation systems, subjects considered universal to navi-

gator functions in both the Oclassic" and WSO roles. Based on the ATC

tenet that celestial, global, grid, and the type of low level which is

taught during the second half of the course is not applicable to the WS0,

his effective learning curve relative to WSO skills ceases the upward

course and assumes a horizontal trend until completion of UNT. This is

reflected in the segment of the curve between I"V and "C", figure 3.

If the proposed specialized program is implemented and WSOs are

separated from the "classic" course of instruction at the point where
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LraLh•l1  L.i ceiestiall navigaLion techmiques begins and courses specifi-

c!.I.v ot'[iertei 1.oward building WSO skills are inserted, the learninrI

ntnrvo "o.i.n,,vo tLo WLii ruqjuiremonts should continuio an upward Tpatii frot!:

I)poi.L "!•" to idealily approximate the line betwcen "All awd "ICI". The

UNT: rraduaLc completing the specialized WSO program should, therefore,

De more skilled in WSO-related capabilities and would arrive at the next

block of flying training considerably more advanced than his counterpart

trained under the current system.

The next logical question becomes, "flow much more advanced in

WSU skills would the specialized training graduate be at UNT completion?"

Since the specialized WSO program eliminates the last 50 percent of the

current U~rf program and substitutes a course of instruction specifically

oriented to ,I'10 skills, the graduate of the specialized WSO course would,

* ideally, be twice as competent as his conventionally trairhd counterpart.

This is beoaue he receives twice the amount of instruction pertinent to

vW13 duties as he now receives. The student WSO should enter LIT, the

next segment or training, at roughly twice the level of proficiency asj

do WSOs trained in the current program.

1fQ TAC/ISf has already developed a new LIT program designed to 2
furthnr develop WOOs who have completed the specialized UNT program and •

Sis prepared to implement the revisions whenever the first graduates of

6 I
the specialized UNT program are produced. This program is designed to

accept the WSO at his "improved" level of capability and build WSO skills I
irom that point. By way of illustration (figure 3), the att.dent would

berin LIT at point "DI' rather than "D" and graduatec at point "W" rather

tian point "E". Assuming the ability of TAC/ISD to produce a course as

effective as proposed, the LIT graduate would then begin RTU considerably

advanced relative to his conventionally trained counterpart.

-u|
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Continuinr this logic, the student WSO then enters RTU at "4i" !

rather Lhat "E" and will raduate relative to "1F" over "O". At this

point the distinction between the F-4 RTU graduate who is only "mission

mapable" and will require further operational *top off" training and

the RF--4 and F-111 graduates who are "mission ready" becomes a factor.

The F-4 praduate would require less 'top off" training in unit to

achieve mission ready status. The RY-4 and F-Ill graduates would

either be more proficient than is presently considered the manimum

level required, or the training in the RTUs could be reduced.

QUAIITIFYING TME BENEFITS OF SPECIALIZED TRAINING

It should be recognized that the above scenario and accompanying

diagram depicts trends rather than actual values. The problem now be-

comen one of attempting to quantify the benefits of the specialized

program after 1JNT completion.

Accepting ATCOs assumption that a more qualified WSO could be

produced, and indeed, if more training hours are devoted to developing

specific WSO skills the gradvated product should be better qualified,

the question becomes exactly how much more qualified is he, and how will

that impact on post-UMT training? As with any untried training program, j

it is difficult to state with any degree of accuracy exactly how much I
better tie graduate will be without first producing a sample under the

now course ard evaluating his progress after course completion. '•efore

this "sample" is produced, though, it is possible to accomplish forms of

sensitivity analysis on the program to deterrine relative cost advantage,:.

In the following example the F-4 1TSO training sequence is examined to

analyze the possible impacts on costs and readiness.
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Asmuminr. that the HIAT graduate has completed the specialized

coirao awd Lhat thc tPirthor traininf, he has received Prom LIT has boon

at" the nature to take him from his "improved" state and continued to

advance him in his skills proportionately, he would arrive at the RTh

considerably more proficient than current student WSOs. lie would then

requ ire less training in RTU to achieve the current level of profi-

ciency. To begin this sensitivity analysis, we can use current train-

ing factors as a departure point and then apply factors to determine

actual. cost advantages to the proposed program.

Presently, the costs of operating an F-4 is $2,293.0o per flying

hour.1 '1% ho average IitU graduate requires 61.0 RTU rlyinjg hours, is

t'raduated"mission capable" and proceeds to his gainig unit for in-unit

"top-off" training until he is fully qualified, or mission ready. If

tie apply this to the 63 WSOs who will be assigned to F-4 training from

UNT in FY 1978, this amounts to 3,843.0 total F-4 hours flouni in RTU to

traini F- lW.SOC. Multiply this figure by the $2,293.00 per F-1 f]ying

hour, and the total RX¶ F-/4 training costs are $8,811,999.00 to upgrade

oaly the F-1, W30s to mission capable status. If we assume that the WSOs

under the specialized training program would be improved to the degree

where 25 percent of the training could be eliminated and still achieve

the same level of proficiency, the F-4 flying hours and associated costs

would also be reduced 25 percent. In this instance, the WSOs trained in

Y'Y 1973 would require only 2,882.25 hours to upgrade to current mission

capa-)2.e status with a corresponding flying cost savings of .$2,202,999.75.

t. shelild he recognized in this example that the 25 percent reduction

figmure may he either more or less than realistic, depending on the view-

point of the reader. Figure 4 provides a ready means of depicting the
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in[pact or :w savingL; zspecialized 4raininr, woutd incur based on the

rt.aderls porcei)tio.i of the amount of Improvement, the specially trained

-! woul.k. acqu ire.

The vertic-tl a.:i, depicts tUe porcenal.,c o[' current trainini,

-Uquired. The horizontal a-zis depicts the number of fl.ying hours and

the cumulative costs of those hours. For example, if we assume the

fgraduate of the specialized program would only require 75 percent of

the training required of the present program, the reader enters the

vertical awis at the percentage of the current training required and

reads across to the reflector line and traces down to the number of

flyinp hours required. Depicted below that line is the total V-4 flying

hour training costs incurred to current mission capable status for all

A)s produced durinn, VY 1978. This then can be compared to the current

cos~L of , ,l,).OO to determ•ine the savings derived from mpecialized

training in R71J.

I,•PACT OV I31-U11IT "TOP-OFF" THAflIRG

If the XUrI raduate "tom specialized training is still advanced

to the de•ree that "in-unit" "top-off trainini-1" can also bex reduced, the

oplportunity for Lurthor savings may be present. The average IMI !graduate

rcqulres 19.5 in-unit F"-4 flying hours (which includes a flight evaluation)

until he is "ifully qualified" or "mission ready" in the aircraft. 8 If we

apply this 19.5 hours of top-off training to the 63 WSOs assigned Y-4 duty

from RTU in .,'v 1978, this amounts to 1,228.5 total F-4 hours flown in the

operational units to upgrade all F- 4 1 WSOs in the fiscal year. Multiply

this by the .,2,293.00 per F-4 flying hour cost and the top-off F-). train-

int costs arc ;2,816,9050.50 to upgrade all F-1, W13s to fully qualified

:tatvs. If those hours are reduced 25 percent ('.875 hours per WSO), the
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r•t:: ,r'" in-uni.t Iumli "ications would realize n savings of '0470,237J,2.

'.-":.'i':: ,r: .. cost/hours grapl,; in 'jeicted i.n "VIure ,.

:t . ;Ioul',} iJ rcco'mi-ed that reductiono in i-,, tra,.nli"o-'te:

•achioved under the spocialized prolr-am may be handled by onna,•eMnt In I

a numixer of ways. Mawvgement could continue to have the bulk of' the F'-.'

instruction take place in the RTJs which would si.niificantly reduce the

traininU burden on the operational units, or might reduce RTU trainin,

in order to place more F-4 aircraft into combat units as a readiness

initiative. The degrees between these two alternatives is unlimited;

however, the basic techniques outlined above cai be adapted to determine

cost navinrs ", merely de'termininr thi percentage of the number of hours

In • :i;her R.111 or In-unit that i. consLiored realistic and construct the

grap:, approprIately.

CIJNA'i•AT WIAJM)SISS, i?-4

lReadiness, measured strictly in terms of the A•SAF Readiness

Iteporting %rstem, vil.l be favorably affected by any reductions in the f
amount of ?-4 top-off' trainir re.uired in the operational units. Since

the crew ratio and staff authorizations in operational units remain static

toesILAe the percenta.e of WSOs in combat ready status, reductions in the

tine required to achieve combat ready status will increase the percentage

of Il'L ly qualified WSO-. This situation is most significant where the

`our Icnith:; arc 12 months long,. In order to quantilf the effeets or!

reiduced in-unit training that the spccialized program might incur, we.

munt first examine the parameters of current short-tour assignments. ]
F'-4 1-00s are assigned to Korea on 12-month tours. ue to tempo-

rar rronndinros, medical suspensions, uelection for rotaff duty, tour

curtailments for Irhmvnitarian reasons, porrxanont changes of assignments

I1
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within the base, eL'., the averare length of time a crewnember serves

on n crew (includinr traininr time) in 10.5 months.' For W$Os directly

>r-fl '01 ' mursa.;, the avera-e time from arrival on station until fily

quaii Vied and combat ready is approximately 72 days or 2.4 months. 1 0

if all crewmemberh came from UNTAM, they would only average 8.1 months

or their tour in combat ready status. On remote assignments, however,

50 percent assigned are fully qualified from prior combat units and

require only a local area checkout in order to be fully qualified.1 1

Asuming a normal rotation in/out of the unit throughout the 12-month

period, and that a balanced rotation of experienced and inexperienced

WSOs is maintained, the average number of months in fully qualified

status is 9.3 months. Therefore 1.2 months for the average WSO is in

training status. The 1.2-month noncombat qualified time applied against

the 10.5-month normal aircrew utiization period means that only 88.6

percent of the W30s at any one time are fully qualified.

Figure 6 graphically depicts the increase in the percentage of

fully qualified WSOs as top-off training is reduced. If no trainin. was

required on arrival, 1130s would average 10.5 months fully qualified. As

the pro.ram now stands, 88.6 percent are normally fully qualified at any

one tine. if the newly arrived Rfl graduates possessed increased profi-

ciency to the degree that 25 percent of the training could be eliminated,

the average number of fully qualified WSOs would increase from 88.6 par-

eott to 91.5 percent. This represents a simnficant increase in readiness

as it applies to the Readiness Reporting System.

Figure 7 depicts the same readiness logic for a lonr overseas or

COMOl3 tour with appropriate pai-ameters. Because of the longer tour

lcnpths ana the fact that upgrade time remains the same, the percentage
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of, fully quaflfed WS-• is greatly Increased. A 25 percent reduction

In required top-off training results in an increase from 96 percent to

97 percent combat ready. This is significant, but not as dramatically

so as the short tour example.

IMPACTS ON RF-4C AND F-111 TRAINING

RF-4C and F-111 training cost analysis becomes less complicated

than the F-4 training program because the WSOs graduating from these RTUs

are fully qualified and all training, less the local area checkout, is

accomplished in RTU status. Consequently, all savings in sorties to

fully qualified status would be realized in the RTU programs. Neverthe-

less, the benefits become significant.

HF-4C RTU flying costs are currently $2,038,400.00 to upgrade all

WSOs for FY 1978 and a 25 percent savings would amount to $509,600.00.

(figure 8). F-ill RTU flying training costs using the parameters as

depicted on figure 9 are currently $11,610,650.00 and a 25 percent reduc-

tion in flying requirements would amount to a savings of $2,902,662.50.

SUMMARY

If we assume that the proposed specialized UNT training program

will significantly improve the proficiency of the WS0 and this can be j
related to reduced flying training hours in the various tactical fighter/

tactical reconnaissance weapons systems 'le achieving current profi-

ciency minimums, the potential for monc,,.ry savings appears to be most

significant. The figures shown in table 6 depict a nummary of flying

costs, and compares the costs if the program is able to reduce flying

training programs by 25 perzent.
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TABLE 6

I'WPL. !01,Y ~11 SORTIE C;031:ATG: I
iirront WrIll Flying• Costs 25 Percent Reduction

-ill' ý-.1 aj8•a11999.00 $2,202,999.75

F-4 (in unit) 2,816,950.00 704,237.50

HF-4C RT 2,Q038,400.00 509,600.00

F-Ill 11,610,650.00 2,902,662.50

TOTAL $25,277,999.00 $6,319,499.75

Though the potential for savings to the Air Force is significant,

the original proposal for specialized training was to enhance the profi-

ciency of new WSOs. If management would decide to reinvest the savings

to be achieved through specialized training into continuation training

programs, the proficiency of WSOs could be improved far beyond the levels

currentiy considered *minirum standard".

Attendant with this proposal is a potential increase in readiness,

depending on how the progr~ams would be managd. F-4 operational wings

would have a greater proportion of WSOs in combat ready status and perhaps

more cignificantly, assets now used for RTU training might be freed for

use in operational units. This would increase the combat capability of

tactical fighter and tactical reconnaissance forces.

II
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CHlAPt 5

PERSONNEL ISSJES

f

INTRODlUCTfION

On the surface it would appear that the benefits to be derived F
from specialized WSO training would outweigh any adverse impacts the

program might incur. The potential for monetary savings appears vub-

stantial, the prospects for increases in readiness appear significant,

and an increase in WSO capability through concentrated training in

specific WSO skills rather than general navigation training appears to

be a rational concept. There ramin additional issues, however, that

must be considered before implementing any forms of specialized training.

As in any Air Force career field, adjustments occasionally occur

in navigator personnel requirements. When these changes transpire at

predictable rates with ample Olead time", simple adjustments in UNT

production usually accommodate these changes without employing Tpecial

manning actions. Occasionally, however, unprograzmed adjustments in

weapons oystems inventories, ratio of air crew to aircraft, or changes

in staff requirements are of either such a magnitude or time sensitive

that simple adjustments in UNT production are insufficient to accommodate

the change to requirements and special manning actions have to be taken.

In the past these adjustments (in addition to UNT flow adjustments) have

included withdrawing navigators or WSOs from rated supplement duty and

placing them into the short-manned positions, and/or cross training

navigators from favorably manned systems to the ones experiencing air

I4

4-8

L
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crew shortares.1 With navigators trained in a g'eneral navigator training

propram, graduated as universally assignable, these management options

romained viable. When UNT production is partitionea by specialized

training, new constraints on navigator utilization are surfaced.

CROSS TRAINING

The largest single issue to be adversely affected by specialized

training is the potential problem of cross training between weapons

systems worlds. Presently, universally assignable navigators can theo-

retically be assigned from one weapons system world to another with RTU

training only.2 It has often been a subject of debate as to exactly how

much training a WSO with, say, ten years of WSO experience and no classic

navigation experience needs in order to upgrade into combat ready status

in classic navigation duties, but the concept of cross training is con-

sidered viable. Navigators trained under the proposed specialized train-

ing program would no longer be able to be reassigned between WSO duties

and classic navigator duties without either returning to an ATC training

course which would qualify them in the skills not taught in the special-

ized program, or they would have to be trained in these skills in the RTU

of the gaining Command.

Cross training between weapon systems worlds is currently used as

a "last resort" manning action to balance manning between weapons systems.

UNT flow adjustments and rated supplement withdrawal actions are usually

initiated before resorting to cross training due to several reasons, one

of the most important being training expense. 3 In this age of tight fiscal

management, it is most difficult to justify training a navigator in one

weapons system only to later expend training resources on him to qualify

him in yet another weapons system. Not only are training resources expended,
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valuable experience in a weapons system world is also lost. Within

weapons systems worlds, however, cross training is not uncommon in

oridr to niormote assinmment equity. For example, the F"-/ is currently

the orny weapons system requiring WSOs that is based in short tour

(remote) areas. In order to promote assignment equity, WSOs from

F-Ills can be "tapped" to serve in F-4s to satisfy a remote require-

ment and F-4 WS0s who have completed remote tours are sometimes reas-

signed to F-Klls as a backfill action. Since both of these systems are

of the same weapons system world, and experience is considered "trans-

ferrable" by Rated Distribution and Training Management (RJIM) method-

ology, the only training required is conversion training (training in the

perfcrmance parameters, aircraft systems, and unique operating techniques

of the other weapons system). It is not normally consistent under cur-

rent policy to randomly assign an F-4 WSO to KC-135s or 13-52s, a need-

less reassignment to a totally different weapons system world.

An exception to this policy is currently being employed to reduce

the manning in 0-130s and C-141s which have recently received reductions

'4in navigator requirements. Limited numbers of these navigators are

bein assipned to WSO duty rather than to totally orient the UNT flow to

Lirhter systems. This decision wan taken, not only to increase WSO mlan-

ning in F-4s and F-Ills, but to also balance the rank structure as well.

it would have been peos:ible to restructure the UNT flow to accommodate

the change by stoppinp all UNT inputs to the C-130 and 0-141 aircraft

and assigning the navigators to WSO duty; however, this action would have

resulted in an imbalance of second lieutenants in fighters and an increas-

ingly aFed navigator force in 0-13Gm and 0-141s. Though this action is -

an exception to noruaz. navigator resource management, it coos point out

the fact that cross training does occasionally occur between weapons

i
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i;vLc worids. IL -Mst I. emphasized that th.s exception was not the

wiLf al ternative, .ut, wanu chosen to balance ranl: .Lruoturcs as well as

equal, ize m£uniing imijalancobi.

To place the cross training problem into perspective, it is

necessary to review the historical cross training trends both into and

out of the WSO force. Table 7 depicts both the flow from the WSO force

to classic navigator duties and from those classic functions to the WSO

force by fiscal year for the last five years. 5

TABLE 7

HISTORICAL CROSS TRAINING FLOW

Fiscal W30s to Classic to

1973 20 72

1974 18 84

1975 9 93 E

1976 . 3 77

1977 3 162

*These figures do not include WSOs who were assigned to ATC instructor

duty.

These figures demonstrate that approximately 90 percent of navi-

gators cross trained were from classic functions to WSO duties and as the

figures become chronologically more current, the ratio becomes more exag-

gerated toward WSO conversion. In the FY 3973 through 1975 figures, the

cross training was primarily due to reductions in B-52 requirements,

losses in support aircraft requirements, and deactivation of C-130 and

KC-135 units as some of these aircraft were transferred to the Air National

UUad . In more recent years, the trend to WSO duties was the result of

navigator and WS0 production being reduced in anticipation of the loss of



5-!, requ irm•t.it. !I,1ers or F-,-s wore to h)(3 rMa. s('Io! to the Air

S.... ____ - Aational.(fuard in conjunct-lon= ittn-si --oit-•-j r Iumbers. of

-;:i, I.-:ea,. t.trr aircraft. Contrary to this plan, most of thhese

t,-/s scheduled I'or the turnover remained on active duty and increased

numners of navirtators had to be cross trained to meet the anticipated

.4.o ohortag a that in fact developed.

There remains the possibility that the necessity of cross train-

in!, navigators to WSO duty will-continue. WSOs are currently being pro-

duced at a rate less than that required to sustain the current force.

Production is reared to an anticipated loss of F-4 requirements, mnd

when F-4s are withdrawn from the active inventory the surplus F- 4 WSOs

art schedulod to be transitioned to F-Ill billets, theroby preventinp a

surplus inventory of W3Os and retaining the F-4 WSO experience in the

fighter weapons systems world.7 Shild the Air Force reduce t'he rate

of FJ-4 turnovers to the Guard, or determine that some variants of the

A-I0, F-15, or F-16 become two-place fighters requiring WSOs, the WSO

force will become even more short-manned and special manning actions (such

as cross trainint from other wapons systems worlds) may be necessary.

Though not a likelihood, there also remains the possibility that

at some future time some WSOs might, have to be cross trained to classic

navi.,ator duties. Should this eventuality ever occur and specialized

training be implemented, the flexibility of the universally assignable

navigator would be lost and these navigators would have to be taught

classic navigation skills. !4AC and SAC, the principle users of classic

naviTntors, would likely not be receptive to the idea o1 assuming the

training burden to qualify these navigators in classic skills, though

the tratnin,: burden will likely not be much increased over that which

would be req1ired t'oday if a navigator with ten years of WSO experience
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ar' no ciaT;ic flavi•rnato exPeience except l."I were ruquirud to cross

',pa *[.l• :io l. Ll f Vur tis tratiinirjl pobJem wou.i I e -or ATi',:

Lo tft d'ajop i cro~u; traininiT program to facilitate weapans system world

conversion. The aircraft assets would be available fi-oro the resources

sived "'vom the W.XO portion of specialized training, and ATC lhaý already

announced the capability of accomplishing this cross training based on

a program similar to the "rebluing" 'program employed to reqiznlify, repat-

riated prisoners of war after the Southeast Asian conflict. It is con-

ceivable that such an ATC proram, using training aircraft instead of

the more oxmenslve to operate operational counterparts, might oevn re-

qualify, current univorsally assirnable WSAs into classic navig.ator duties

* . aL less expense than is currently expended in SAC and MAC training pro-

!'mss. Though ATC maintains that this concept is feasible,' further

study should be initiated to determine actual expenses involved and I
... resources required...

2o summarize the cross training problem, it would appear that

the necessity for cross training may continue, or, under certain circum-

stances, increase. I1' we base the cross trainini! trend -oi past history

and the potential for adjustments due to weapons systems inventories, itt

seems likel'y that cross training! will continue to be primarily from the

navifgator requirements to the fighter requirements, creating a predomi-

nant.y one-way flow to VSO duties. Ill the event that specialized train-

!ifl is Implemented, it would remain necessary for TAC to retair a tranpi-

tion course for naviators cross training to WSO duty similar to the

course in effect today.

I
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Anothiur o"•.se WiYCh I 'Rnst. he con iderce in th' per:ionneJ nannar-

ririL • of implenonLi;- a sivel.a.l[ied trn in - pro;¶rn•u 0VOlVOS 1
Ui'T HistrLbutioz !'iexitility. Under the currenL sy.n.tol o:" rraduaLinr

universally assizb~nle navigators, navitcator resource manam•rs have the

ahility to make last-minute changes in UNT distribution to satisf'v short

notice chw•aes in requiremenLs. Theoretically, it is possible on the

last day of the U!ZT program to assign an entire -raduating elasa to any

one particulAr weapons systom. This flexibility would be lost. because

the rradmating naviirators would only be qualified to serve in either the

.W• words, or classic navirator funetions. In pracLiee, however, the

a a nnre class one venpons system is not

roaaible as 0I1,0 graduatlon mu:at be balanced to meet thle training capa-

bilities of the weapons system to which the graduates will be assigned.

The number of UNT graduates that can be scheduled for F-4 rtllu,

for example, are governed by the amount of training TAG can provide in

the w~ay of '7-33 Lead-in TraininiT (LIP) and Rteplacement Trahtiiiii Unit (Ir-v

courses. ,Jhereas it may be possible to assiinn an entire graduating class

to the W-41 TAC assets are only capable of trainini; a rinite riituber of

:'JX)h based on the trainint "slots" and aircraft assets available to pro-

vide nontinuation training. Therefore, gross surles from the U."T pipeline

to individual weapons systems itTUs, tough -theoreticall2y possible from the T

U;n' distribution standpoint, are net practical from an absorption view-

point, hence the advantage of this "flexibility" is diminished.

Cuirrent. U1NT distribuation is also based on an at Lcipt to balance

initial flyin, assignments to approximate a representative cross-section

of '.he total naviiator requirements in the Air '-brce. If the fi,:hter I

renuiroments arc. for emamnle. 30 percent of the total navirator 1'i



P"-

j-rerjIPi i ~rornn, 1n -jttcI;)pt isrnt'ic ',o provi' le appro.%*Lx1.tc1,, t-hat errcontage

in~rexr,J:; o.' "carcer eatuihacleznnt/ami£inment va~Ll:Xaction" Lo OiT r a

;,aa~hnoe oii' cuutio- --o that. posL.-UNT ansigiiment prefrcncon canl bc accom-

inodated to the maximimi extent PossiLble.

PosL-UNT' assirnmants are currentl y nmadic approx~irmtely two wuonths

prio .r to rraduation. 10Under a ;povinJ ined progr-a . the liost-.VNT weapons

wwt~a rori would huave to be determineno approximately four maonthis prior

to :Traduntiort in order to place the ut~dent into the proper ~'traeJ.. 11

lThe pout-U!,T assilgenment process Lis far as inidividual weapomi , ysteII

worldl Is concorned wami1i have to bo dietermineod approxim ateJ.cy 60 days

prior to the tinit. the iieturmination in madje under tha currant system,

a not-tif,1.Lc impact ix-cause it reonerally 'takes moro. time than that for

the Goxmmmnds to ac-quire anoats (tra in ing. aircraft, instructors, and

associated facilities and equipmont) to apprecilably ilicrease the upgra4de -- --

capabllit3y. Actual aircraft of assijnrunent decisiono would no'. have to be

:leterminad any s-ooncr thani is done wider t!!,- curreat Un';' peogrtwu, approxi--

matoly (Y0 days prior to i~raduation.
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S~pecialized training for the WI)Cf segment of' Whe naviitator re-

source is not a new proposaJ., but renelmd interest in thi.c coneent has

leen ienerated as a resuLt of' recent official Air 'Force studies which

have boen hiah-I'y critical of the trainirm' axd eapahi] itles of WSO grad-

uaten or the current training prcw~rnis. 'i~he AF13C 71`1f report and the

Corona Aco:; study have _intim~ated that. the c;;rrenit proj~rwn of Lraining

navilyators who are .universally an.3iriah1lo ~soi-itall sicniw.ieis of

thn navi.-:ator orce :locs not train iW2Os to -h0 desired level. of compe-

tence rana 50 percent o" Mihe tramLnin.7 that W30s do receive is wasted

because it- prepar us them in skills which wilt -ne-vor lio used in the

accomnplishinenL of ';-.'0 dutiva.

ilaringr the last five. y-earo, A71' conwitcLedi numur%)I1A studies which

rce-Watedly adiresrioei 'this probioru, an:iivd~ J propo=aLs recommending a

sneparatn W.W Lrainini, pro(gram, r~earnfl to thc~ uniqueo rcq-uireinontr; of l-IO

duty, have ocer, ýomiaidcd to tile AIJ., Xa'%. for coflsiaIe3a. tion. Th~e Air

.,taf U response to .iate has consioteontly :;cIo(n orne oý' approitcnsion toward

any trainin.' prog~ram which tiopart.i from tile urtivursally UL;.:Ja~nable aspect

of" aircrew trainia,; aria management. The aforenjont,ioxnoci reports and

studies have, however, servuxd to point out defic~iencicn. o: the. curre.-it

promram to the 6evrore that; the conmnn:ers of ATC and 71L, have. directed

arv-e2*1~mj~na:...±on of the, ainer~ia]Jj(( ' : h.11.

tUhizreow into;'coL, A'Y; has,~ roeomnundcýi a noew :;c..j '~W.JC training .



prorram, the subject oCLii rft!'5- - ______________

Thc -ist of &t;provosoui trainbii& j-rorr-au. Ja :;i;:mpy to :;Upnrata

*W.-, rrom tue current .-IT tra~ining prgama.th oitwore thaw won Ed

:e'ju,; Jo~cks o,* bVral nbiH whjich lwia no app icatiflt. to W450 dutioos, ant'

from t,"xtt point on, cubstitute courson of ir-struction :cifeh

orion tea to developiir kil that they will nteed in pnror ConIng- as

oporntional ':30:;. ATC studies and tho!Funct'lriona }Snlao;j)3iVt in3poetion

report ar-ree that approximately 50 pe~rcent of the tra b-nglt that, Uros

now receive has no application in the perforwiaaieo of MPdut~ies. The

proposed proiran would eliminate the PCt) percen o: ira-t.:Lnu 1hat is not

anplleahile to the '430 anid, in turn, reinvestn the ti~to an2 au.;ets into

:orseoubtin ed WA)-rola teu trainiinf:, th,3reby -. tot~iiflfv n j !,t'r qual ifiedi,

more knowlodgeable, and advanced iW4M) rinaduase 1'rorn u2X."

T'AC wcsubi then receive tWhin newldy 52±,-duateouu ane(, beueOf

htu~dvaned tate of proficiency,, would concentratil a.. UevutOpim7c hi..!

!it vaVanced JBLI0 skill~s.. :eeaus;o TAO r~eceivus a corec pro:'Iic tet i-raduate

who will airoatiyr have a firm- f~oundation ir. '-.'3 3L.01-t,,ie wudla have

tWo nrrao;'ernent Li £xrnatuives in respect to eon tlnnaz:tio. trq11-in'-. Sin ee

the railned :430 is more proficient. and would requirec shnW1 ortios to

rrŽr-tcurnt' WP; rradulation prot'fioincy1rc, , w'a: :tiduuc UTII trajin-

n,-W.UrelIMII,''M trainintrcsoco.* i;ooxntin . t,).jfl, arnTIA
can -maintaiin the LLV nn.- course iunt,,. muidit -n1"1: n

reduce thei eocbiuniiiition &rainin;r i'urden o: ~ real~a units.o

,Th~ -Lo of th ensofte proposed B> por. *Lou- oX' !the ape cia>-

izect WXI, tratning proyaimum Lave beeni acxoimpl-.....zc'. '.,sinr nurrent Wý.Y;j

producidion costs as a b~ase for eouparinr the u2peznse Involvud in t.lw

- vpropo~~iI spcoiaOlizcd prorram whici. utilize, PU lesc:c, epenrd we Lo operate

37 ~rinitratther than the current, prcdon.i~;uLa dl ¶-13 orien ted fvn

'-A



-ain•l... pro,'rai, aln estimate, annua.] stvinfL' o! :' , ý',o, 33';. '10 would

•16 ., o :(.VUod.

,i42 4. PC ± • " s te prodiiiL- 6j••he Sponiali-Led pro7rram, less.

traintr tir-ime would he required to brin, the WS-) to current levels of

p:'o:'ir le:c>. Tf this product were to require 2') pert-unt loos f'yinio

Lime in upiprado training• under current TAC prorrams, the annuall savin;..s

Lo TAV; and Tactical Air Forces (TAP) in fgeneral would he $,,319,499.75.

3incc the impetus behind this proigram is to produce a botter qualified

W?.)f rather than a cost savinfs initiative, TAC would, in effect, be able

to reinvest this savings in training which would brin, the level of pro-

ficiency of V30.s far ileyond that of todayls graduates of the UNT/RITU

pipeline.

As a readiness initiative, the specialized training proposal

offers two distinct advantages. Should TAC decide to .rraduate the RIMJ

studenL- at the current levels of proficiency, the fly'ing time saved by

the .raduates of the specialized program would allow portions of 'the RTU

triininF, fleet to be released for operational duty, or ihe ascigned to

Air Nationa] Guard modernization proi-rams. ir, nn ti.o othpi,- hubnd, RTU

training coursen were continued at their acxrsnt lenitths, less in-unit

pos.t-ITU training •would be required as the operationn.l units w(nld be

receiving more proficient WSOs. This, in turn, means less sorties f'en-

erated for training which translates into achieving combat ready status

in less time. The cumulative results would be increased pearcentages of

opera.tional airerews beinr combat ready, which becomue particularJy oi,-

rio'icant in short tour areas.

The cross training issues will remain siý.nificat :ozi:idoraLions

in the propriety of adopting the speclilized trainini; proram. As analyzed

"from a historical perspective, cross training has been, and is likely to

L..



S__ :o!.Ji u, to Le, prelo:oriA.v~itly from the c].aasic navtiator worlds to the

4. - ,'orf-a. This• t~rend ah steadily increased during the Th;t five years.

:;Uill, there is a potential that at some future time some W",OS wold

Shave to he cross trained to classic functions. This is an issue which

would not have an immediate impact due to the fact that if the special-

izo-1 program was implemented today,, all WSOs produced before specialized

training beian would still be universally assignable.

it would ho prudent, however, to plan for this contingency by

examining: the feasibility of developing an on-the-shelf cross training

program for teaching Lhose skills which specialized trainint, would climi-

inate from the W&) track. Indeed, if this cross training requirement

:houll exist, a training program reared to training the current WSOs in

celestial, grid, loran, pressure pattern, and other forms of classic

navigation should be "on the shelf" and implemented as required to reduce

the training load on MAC and MAC even if specialized trainiiru were not j
"adopted. It has been estimated that a cross training program such as

this couln qualiPy experienced WSOs in classic navigator duties in less

than two months and in urder 15 T-43 sorties. T-43 sortie rates would,

J ikly not increase sl~nificantly as the cross traininý students would

i.'c charing T-/43 training sorties with ISNT studentsi such a cross train-

inf, program should be develol.ed as an item for further study whethor or

not specialized U NT programs are adopted. Additionall1y, since histori-

cally the cross flow has been to the 14SO force, it would remain essential

for TAG; to continue conversion course programs similar to those used today,

for cross traininr classic navigators to WSO duties.

in regard to UNT distribution, the impacts of specialized WSO

traininj,: waou'u be minimal. Force str-ucturo chan,-cz h-vOe i n hi- sto-ri-

caily, been of such a magnitude as to significantly require gross lUNT

.............. N



" rm.,Ir:, I ., ;two are these Cha'ni:o !i : " L' to hfivc . al :-

:)'p •,'. LUJ.[lllb.P|20"* |.:1;3 0j." Lit ,•various woay)Ol:•ou.; cr• an|.l rera.l' l:

rLnLi.vey hluf.elui)..I.' due to Lic wtiounL of resourcos required.

The concept of improving UNT/WSO graduate capabilities by elimi-

natirr traini!n which has no application to future skill requirements

and nubstitutinc courses and training blocks specifically designed to

train WSOs in the skills required in the gaininfg operational weapons

system world is sound. Moreover, the program, as outlined 1j., ATT,

would likely rosm].L in UINT production costs savingis.

7,y receiving a more proficient WSO for continuation training,

'I'AC wonld realize significant savitis in training costs and training

assets in bringinp the student WSOs up to current proficiency standards.

TA; could then reinvest these-assets into continuation training programs -

in order to raise tLe level of WSO proficiency beyond that achievedi under

ihe current training, program.

The major obstacle remains one of navigatuor resource utilization

conaztraiants. In lifht of historical tronds and Whe indicia of luture

trends, it appears that this constraint is overshadoi.Aed by the potential

gains that specialized training offers. IEevertheless, it appears neces-

sary ifor an ATC-developed cross traininr, program to be structured and

t.eroughl;! analyzed to include total cost analyses and studies of ATUIs

capaiility to implement the profg.'am within the capability of cu•rrent

resioyurce constraints. This is an item requirinig further study and the

Wx'; cros-= rainh, r... pro,.. many well hav•, fsituir apni ieýtio.nn ii' r ile tV

outcome of Lhe soeci.ilized trainini. proposal.
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i;ji-3(MjiATf IUN

Io pVorotkr a definitive reConMondatiol 011 Lihe spc~aEc d--a-11r-

- prope:-a, Ii i.; n.cessary to inaure that there is an adequate cross

tr.in•.in capability within AI'V resources. It is recommended, therefore,

LhaL :i compreolor,:ive study le initiated to determine the feasibility and

practicability of ouch a program. if this profram proves feasible and

atL•a!rm,1e within current resource constraints, the major obstacle to

the spelialized WSO training proposal is removed and the concept should

be adopted.

I

_________________________________ ~ -- - -__________________
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I. letter WSO trainitir *,.1. Less flexibility in Navigator
Management

2. Savings of 1,722 T-43 fJyinp,
hours annually **2. Less flexibility in UNT

Distribution
3. Savings in Replacement Train-

inr Unit (RTU) flying time '*3. Possible requirement for cross
training

*4. Reduction in operational unit
upgrade training flying hours 4. Returning two T-37 aircraft

from flyable storage to opera-
*5. Tncreases in unit readiness tional status

6. Transferring some RTU train- 5. Assigning two T-37 Instructor
ing aircraft to operational pilots to Mather AFB, California
requirements

7. More proficient WSOs

"-Thesg factors are dependent on managementts decision to either
realize all operational training savings in RTU, or to balance the
savings ietwoon RTIJ and the operational units.

**These costs would be realized only in the event of extraordinary

unanticipated force structure changes.

Figure 10

SUISNIRY OF ARGUMENTS
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CHApTER 6

FOOTNOTES

1John A. Rogers, Lt Colonel, USAF, telephone inquiry to the

Director of Navigator Training, Headquarters, Air Training Command,

Randolph AFI3, Texas, 16 November 1977.
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GLOSSARY

A Lrr-afL Tran:;iLIoti: A program involved with training an experienced
rated aircrew member Irom one weapons system to another.

Air K'orce InapocLion and Safety Center (AFISC): Separate operating
agency of the Air Force with overall responsibility for moni-
toring the Air Force inspection system and safety programs.
Helps assure that the Air Force3 s fighting capability is
sustained and effectively managed.

Air Force Military Personnel Center (AFMPC): Separate operating agency
of the Air Force, responsible for personnel policies and assign-
ment actions for enlisted and officer personnel below the rank
of Colonel.

Air Staff: Headquarters Air Force staff agencies to include the separate
operating agencies of the Air Force Military Personnel Center
(AFMPC) and the Air Force Inspection and Safety Center (AFISC).

Air Training Command (ATC): Major USAF command charged with the respon-
sibility of providing initial military technical and flying
training.

!hsic Course Training ("B" Course): The basic post-UNT/UPT graduate
training a rated officer receives on his initial operational
aircraft check-out. Training not only includes aircraft transi-
tion trainingt, but also includes training in the basic tactics
and doctrine appropriate to the weapons system world to which
the student is assigned.

Celestial Navigation: The plotting of an aircraftls position by meaxis
of sightings on celest'%il bodies. Considered a form of "classic"
navigation.

Classic Navigation: Navigation accomplished by traditional means of
celestial computations, grid techniques, pressure pattern, loran,
radar, dead reckoning (DR), and other navigation aids. This form
of navigation is characteristic of that accomplished in bomber,
tanker, and airlift missions.

Conversion Course Training ("C" Course): Conversion training into a
specific weapons system from another operational weapons system
of the same world. "C" Course training involves only that train-
ing required to employ the weapons system for which he is being
trained and does not normally include the basic procedural doc-
trinal training for the weapons system world.

Dual Track: The concept of splitting navigator training into two programs,
one oriented to classic functions, the other oriented to WSO duties.
Alternate term for "specialized training."
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:1',:t,rrinic .Jarar Occ. (-;WO): A rated ,avi'iator who is also a
'r',ftuinte o' ;I.Lectronl : Warfare Trainitir,: ( LeWtY2) . pcically

trained Lo operate týCfl and 1ECCM equipment and serve in NWO
SLa•CL" po:;itions.

i,ead-iij Training (LIT): A TAC T-38 training program whereby pilots and
navigators are taught basic fighter maneuvers and techniques in
T-38 aircraft. LIT precedes RTU or CCTS training in fighter and
tactdcal reconnaissance training programs.

Line Aircrew: A basic aircrew member, either pilot or navigator.
Separate from a rated staff officer or supervisor.

M1ajor Command (14AJCOM): One of the Major Air Commands of the Air Force,
principally Air Training Command (ATC), Military Airlift Com-
mand (MAC), Strategic Air Command (SAC), and Tactical Air
Command (TAC).

Pipeline: The route or assignment sequence from basic undergraduate
navigator training to fully qualified status in an operational
unit. Includes all intermediate PCS or TDY training.

Rated !)istrIbution and Training Management (RDTM): A Joint airstaff and
MAJCOM working group which is involved with planning, training,
and distribution policies of rated officers and determining out-
year requirements. Principal participants include: HQ USAF
Director of Operations (XO0), Director of Plans (XOX), Director
of Pirsonnel Plans (DPX), Director of Personnel Programs (DPP),
Directorate of Manpower (PRM), the Air Force Military Personnel
Center (AFMPC), Data Services Center, and representatives from
Operations and Personnel of each affected MAJCOM.

iatvd Distribution and Training Methodology (RDTM I.ethodology): The
distribution formulae for determining weapons systems manning
flows within and out of weapons systems. RDTM Methodology
defines "fair share" distribution to ATC instructor duty and
generalist staff requirements to assure assignment equity and
optimum utilization of the rated force.

H~aLed Duty: Any duty in staff or operational flying functions which,
according to AFM 36-1, requires the officer to possess an appro-
priate aeronautical rating of pilot or navigator.

Rated Force: The officers who possess aeronautical ratings.

Rated Officer: A USAF officer who is a graduate of a formal USAF flight
training, program and possesses an aeronautical rating of navigator
or pilot.

R1ated Supplement: Rated officers serving in non-rated or support duties.
The rated supplement provides a bank of experienced pilots and
navigators to meet operational contingencies should aircrew
requirements suddenly be increased.



.ral.tiLn.- 1iltn (TUIM): A MAJCOM traininr unit which provides
"tfi" or "IC course training to pilots and navigators and quali-
t'it.e tMhem in oprerational aircraft.

aquiromniujiL: Actual or projected vacancy of an authorized oefiLcor
posltion within the period of the requirement cycle, not filled
'rom personnel resources available to the activity.

Specialized Training: Training specifically oriented to either classic
navigation or WSO duties. Alternate term for "dual track."

Tactical Air Command (TAC): A major USAF Command responsible for train-
ing ATC-graduated rated officers in operational tactical aircraft
and providing a tactical force for worldwide tactical air opera-
tions.

Tactical Air Forces (TAF): Term used to include all USAF commands that
possess tactical aircraft including, but not limited to: Tacti-
cal Air Command, Pacific Air Forces, Alaskan Air Command, and
United States Air Forces, Europe.

iVop Ofr Training: That in-unit training given F-4 aircrews in their
operational units to qualify them as "fully combat ready." Top
off training is different from continuation training which is
in-unit training designed to maintain proficiency and combat
ready status.

Undergraduate Navigator Training (UNT): The basic training program which
trains officers to perform duties as navigators or WSOs.

UndergTraduate Navigator Training System (UNTS): The training system/
sequence for navigator training including curricula, instruc-
tional methods, flight simulators, and training aircraft.

Weapons -ystem: The total complex of equipment, skills, and techniques
which together form an instrument of combat, usually, but not
necessarily having an air or space vehicle as its major opera-
tional element.

Weapons >'ystoms Officer (WSO): Generic term used to describe navigators
who serve in tactical reconnaissance or fighter aircraft. Duties
include systems operation, weapons delivery and employment, moni-
toring flight tactics, accomplishing intercepts, and operation of
navigation equipment. The term also includes WSOs who have grad-
uated from EWOT and are serving in WSO functions.

Weapons System World: RDTM term to describe a grouping of weapons systems
of similar missions through which cross flows involve only conver-
sion course training (training limited to aircraft systems, opera-
tion of the aircraft, and unique employment techniques). Within
weapons systems worlds, experience gained in one weapons system
is transforrable to other weapons systems in the szne world and
can Io applied to the computations of experienco levels within
units or Commands.
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I'UNC'rIONAL MANAGEMENT INSPECTION STATEMENT

(Statement of Fact from the Functional
Management Inspection of Tactical Air
Forces Aircrew Training PN 77--603,
1 November 1976-15 September 1977)
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SYATI:...ET OF FACT
FRU.•

FUN:CTICTFAL, iAN1ACFNT IŽS:rC'TIC(Y
of

TACTICAL AIP FU•PCL$ AIRCPr:r TPAIlI1r.
PN 77-603

1 iNoverber 1976 - 15 September 1977

1. This Statement of Fact only covers those porticrs of the
report pertinent to navigator/weapon systers officer (USC)
training.

2. From Part I (Purmary) of the report:

a. Undergraduate navigator training (U•T) was neither
providing the necessary skills nor developing the
psychological attitudes necessary to be effective in the
fighter crew force. UNT graduate deficiencies were
aggravated upon entry into fighter lead-in training and
replacement training unit prorams. These progrars are
heavily pilot oriented, and weapon system officer training
was a fallout of what the pilot received. There were no
check rides in certain critical phases of training. ,Most
weapons systems officers interviewed were unhappy and
demotivated. It can take the weapon system officer up to 2
years of operational duty to acquire the skills he should
have been taught in training. Most of this learning is done
on his own because no formal program exists to help him.

ACTIOFS ULDFRWAY

b. ATC response was excellent, and plans are underway
to specialize navigator training. TAC established a
training team which devised a 24-sortie, weapon system
officer fighter lead-in course to precede a 25-sortie WSC-
dedicated F-4 training course to be implemented 1 Cctober
1977.

3. From Part II (Findings) of the report:

a. UNT graduates lack the professional skills required
to be effective in the fighter crew force. Most skills
taught in UNT are not used in fighter aircraft. More
importantly, the psychological attitude needed to be
effective in the fighter force is not sought out, nurtured,
or developed in UNT or in the small portions of the fighter
trilninr progrnms that are devoted to navigators.

(1) The mos;t :-;erious deyficicncies of UNT graduates
r.ntorinrl fighterr; are. in the arens of : 1) basic -irmanship
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and situation awareness; 2) basic aerodynmics arc' aircraft
systecms; 3) basic instrur;ent procedures; 4) crew
coordinat ion and Lccelptance of responibiliity; 5) use of
f'l ljht pub1icat ions, approach ciharts, checklis.ts, d:n;h 1; C)
afgrcýJsive attitude and self-assurance.

(2) Deficiencies in a navigator's training are
aggravated upon entry into figlhter lead-in training (FLIT)
and replacement training unit (PTTU) programs now in
existence. At fighter lead-in training, the prospective
weapon system officer is far behind his pilot contermporary.
To gain proficiency in his new job, he rust, on his own,
learn the required basic airmanship skills.

b. In FLIT, the young VSO learns how to use his life
support equipment and becomes familiar with fighter
maneuvers. Since the FLIT program is pilot oriented, the
WSO has little to do. Learning objectives and training
standards for the WSO in the airborne phases are reorly
defined and almost entirely left to the discretion of the
instructor pilot. There is no check ride. The result of
this program--arrived at after many interviews with WSOs--is
a student with low morale who is unhappy and demotivated.

c. The V';SO also lags his pilot contemporary when he
enters RTU. This program is also heavily pilot oriented.
Cnly 20 percent of the sorties flown by the student WSC are
dedicated to his type of specialized training. his training
is basically a fallout of what the pilot receives. The most
serious complaint fror. operational units concerning WNC
rraduates has been their intercept performance. W'SOs in
RTLs do not get checked on this because it doesn't phase
prorerly with any che"W• the student pilots are reauired to
ire t.

d. These deficiencies in trsining put the new WC
entering the operational crew force far behind a
conterporary pilot. Dependinr on other factors, it cvn! tale
the new ViSO up to 2 years in the operational force to
acquire the professional skills needed to bring his
capability up to the level he should have been when he
entered the force. There are no formal programis in the
operational cormands to help the new UxC learn the material
he should alreacy have known. le is forced to do it on his
own in his spare time.

e. This lack of roalistic and, properly prioritized W;C
trnii:iin i,.',nit,-; heavily or combl,at effectiveness and furt.her
crmFounck- the eXiSLif7 trainingr proLlen.s of the tactical air

So rce e'.
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f. The universally assignable fraduate navigator
concept has caused some of the problemis mentioned. In the
past, the more numerous highly nualified pilots in thp
operational force had been able to mask the problems until
the W$Cs became proficient. Additionally, F lacY of
sufficienc feedback from TAF units to ATC snd TAC caused the
problems to be unrecognized and uncorrected until the low
experience levels of most TAF pilots hivhlirhted the need
for a better trained backseater.

ACT IGNS TO DATF

j. ATC response was enthusiastic, and plans are well
underway to develop the necessary program. TAC has very
recently established a 24-sortie TGSC, fig-hter lead-in course
to precede a 25-sortie WS(2 speciElized F-4 trairing course
to be irpler•ented on 1 October 1077 to meet this training
shortfall in expanded fighter lead-in training (EFLIT) and
RTLs.



APPENDIX C

I,',•TEt F'ROM GEMAURL ROBERTS TO GENE$RAL DIXON

(Letter from the Commander of ATC to the Com-
mander of TAC convening a conference to

construct an improved WSO training program.)
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APPENDIX D

UNDERGRADUATE N1LAVIGATOR TRAINING SYLLABUS

(Syllabus of Instruction for Undergraduate
Navigator Training, ATC Syllabus N-V6A-D,
February 1977)

75



76

:yll/abus of Instruction i'or Undergraduate Navigator Training

ATC Syllabus N-VGA-D

February 1971

Hours
I. Academic Trainini

a. Aerospace Physiology/Life Support: 42

b. Airmanship:
(i) Flight Safety 2
(2) Flight Regulations, Publications, and Procedures 18
(3) Flight Instruments 2
(4) Dead Reckoning (DR) 2
(5) Visual Navigation 5
(6) Navigation Aids Identification 3
(7) hbxaination and Critique .

Total 33

c. Advanced Airmanship:
(i) Flight Publications 4
(2) Departure, En Route, Airway, and Arrival Procedures 10
(3) Aerodynamics of Flight 2
(4) Instruments 3
(3) ComunicatiorAaviration Procedures 5
(6) T-37 Introduction 4
(7) Ebxamination and Critique

Total 31

d. Navigation Procedures:
(1) Dead Reckoning Computer 11
(2) Flight Planning aaa DR Procedures 26
(3) T-43 Navigation Systems 6
(4) Celestial Heading Determination 10
(5) Navication Procedures Laboratory (NFL) Planning,

rlinsions, and Critiques 16
(6) Technical Order System 1
(7) Lmminations, t1PL Check Mission, and Critiques s

Total 78

c. A:avi-ation Systems:

(1) Radar 14
(2) NIaviration Computer System 6
(3) Inertial Navigation System 5
(4) Systems Integration Z
(5) Checklist Procedures 3
(6) Astro Navigation Set 1
(7) Airborne Radar Approach 3
(9) '7,-_mination and Critique _2

Total 39
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(it•,em o 
o

(.) �~mergency Procedures (T-43)
(.) Aircraft Orientation (T-43)

Total 7

Day Cele-Lial Navigation: 3

(1) Celestial Theory 12

(2) Precomputations and Plotting .1

(3) Celestial Ground missions 4

(4) Sextant Shooting 4
(5) Examination and Critique

Total 29

h. !Tight Celestial 'Navigation:'
(1) Precomputations 

7

(2) Star identification 
4

(3) ;ext,"nt Shooting 
6

(4) Ground Mission and Procedures 5
(1) Ezramination and Critique -_

Total 26

i. Global Navigation:
(1) Hyperbolic Systems 

67

(2) 'Equipment 
7

(3) Regulations 
4

(4) Procedures
(5) Examination and Critique -

Total 31

*j. Grid Navigation:
(2) Charts 

4

(2) Gyro Steering 
3

(3) Systems Operation 
2

(4) Examination and. Critique 2

Total 17

k. Low Lovel:
(1) Chart Preparation 

4

(2) Fli!7ht Planning 4

(3) In-felight Procedures and Positioning 6

(4) RoUIte Analysis 
2

Total 16
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Academic I'eirinn: (continued) Hours

I. Operational 1roceduros:
(1) Rundowvouc an]d Intercepts
(2) Weapon Delivery 2
(3) CARP and Aerial Delivery 2
(4) Missions and Equipment 2

Total

,m. Rioctronic Warfare:
(1) Hostile Air Defense Systems 3
(2) Radar Warning Receivers 2
(3) ECN4 and ECCM 4

Total 9

n. 'oleather:
(1) Charts, Fbnms, Fronts, and Wind 5
(2) Systems and hazards s 4
(3) Pressure and Altimetry 1
(4) Aviation Weather Reports 2

Total 12

TOTAL ACADEMIC HOURS (382)

2. Trainer/Simulator Training Missions Unit Total
Hours Hours

a. T-40:
Instrument Flying Procedures 2 2 4

Missions Approx Support Total
Hours Hours Hours

b. T-45:
(1) 'Navigation Systems 5 20 12 30
(2) Day Celestial 1 4 4 8
(3) Night Celestial 2 8 8 16
(4) Global 5 20 21 41
(5) Grid 2 8 9 17
(6) Low Level 2 8 8 16
(7) Advunced Low Level 3 12 12 24

(8) Departures and Approaches 1 4 1

T-45 Totals 21 84 81 165

".lyinr Trainin•:

a. T-37:
(1) Communication and In-

Flight Procedures 1 1.3 5.2 6.5
(2) Dead Reckoning 1 1.3 2.2 3.5
(3) Visual Navigation 2 2.6 7.4 10.0
(4) Unusual Attitudes,

Confidence Maneuvers,
and Aorobatics I L3

T-37 Totals 5 6.5 18.0 24.5
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S"',inl n u Missions pprox Support Total

___ r continuod) HconsHrBaor__ ... [urs Houws Hours

Manual and Automatic DR X525 4-3

(2) i)ay (Celetial. 4 20 15 35

(3) Night CoJ.eatial 4 20 15 3"

(4) Global 4 20 16 36

(5) Grid Navigation 2 10 8 18

(6) Low Level 2 10 8 i8

T-43 Totals 21 105 80 185

TOTAL FILYING 26 111.5 98 209.5

M.iitary Training

a. Physical Training 
81

h. 1'roceozsinf and Indoctrination 40

r:. Cmrcor Information 17

Total 1.38
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The attached material is an outline of the proposal to specialize A>

navigator training. In respect for your busy schedule I have elected

to leave the details out and offer only the basic idea. U you are

interested in reviewing the entire proposal I will be pleased to send

a copy to you.

SPECIALIZATION, A PROPOSAL

A LOOK AT THE PRESENT SYSTEM

Present day navigators are divided into three broad categories:

a basic navigator whose major role centers around directly and

controlling the movement of airplanes; a bombardier who also

navigates, but principally is responsible for the control of airborne

weapon delivery systems; and an electronic warfare officer who is

associated with navigation, but principally collects, locates, identi-

fies and counters clectro magnetic transmissions,

To qualify Cor the aeronautical rating of navigator and the Air

Force SpecialLy Code (AFSC: 1531) associated with navigation all

officers must complete the following training program as prescribed

by the UNTS syllabus of instruction.

- UNT S COURSE OUTLINE -

ACADEMICS HOURS

a. Aerospace Physiology/Life Support 38

b. Basic Systems 31

c. Basic Procedures 67

d. Basic Aids 53

e. Avionics 56

f. Aircraft Systems 10

g. Low Level 17

h. Night Celestial 25

i. Global Navigation 26

j. Tactical Navigation 29

k. Grid Navigation 17

1. Electronic Warfare 9

m. Weather 16

TOTAL 394 Hours

4%

I i ',
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Support Actual Simulator

SIMULATOR Hours Hours

a. Avionics 19 20
b. Low Level 10 8
c. Night Celestial 10 8
d. Global 24 24
e. Grid 10 8
f. Tactical Navigation 14 12

TOTALS: 87 80

TOTAL HOURS: 167

FLYING

Note: The present program consists of flying training in two trainer
airplanes, the T-29 and T-43. Plans are underway to eliminate the
twenty year old T-29 in favor of the recently introduced T-43. Details
of the flying program as proposed are unavailable at this time. The
data listed below is a sum ary, exact ms siogaze -ontained in ATC
sYllabus N V6 A-B, March 1974.

Actual Support
Hours Hours

V

a. T-29 Flying (basics) 40 33
b. T-43 Flying (systems) 105 84

TOTALS: 145 117

TOTAL HOURS: 262

MILITARY TRAINING

a. Physical Training 33
b. Processing & Indoctrination 36
c. Officer Career Planning 20

TOTAL: 89

GRAND TOTAL: 912 Hours (140 Training days,
33 Calendar Weeks)

TABLE 3-1
UNDERGRADUATE NAVIGATOR TRAINING SYSTEM

Course Outline
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Further special training to qualify for advanced aeronautical

ratings as bombardiers or electronic warfare officers is received
by 20'%' and 15%, of the graduates of UNTS. These programs are
summarized in Table 3-2.

NBT COURSE OUTLINE EWOT COURSE OUTLINE

Hours Hours

a. Academics 229 a. Academics 421
b. Simulator 120 b. Simulator 172
c. Officer Training 49 c. Officer Training 73

TOTALS:
(66 Days) 398 (115 Days) 666

TABLE 3-2

OPERATI ONAL TRAINING

Only a certain number of tasks in the operational commands are
common to all navigation jobs. Many tasks are common only to specific
Air Force specialties. The high level of sophistication and complexity
leads to the requirement for additional training at the Air Training
Command schools at Mather AFB in follow on courses. Further training
follows in combat crew training conducted by the using command. Beyond
that comes the final local training that qualifies the navigator as an
operationally qualified specialist.

The model depicted in Figure 3-3 illustrates the typical flow from
entry as a candidate, to qualification as it presently exists:

Controlling USAF COMMISSIONED Approximate
Agency OFFICER CANDIDATE Time

U. N.T.. 8 Months
A -delay

Advanced Course Advanced CourseATCNT EVyBT 4 Months
-1 -delay

Using Command
CCTS 4 Months

I- -delay
LOCAL Unit Qualification 3 Months
UNITS I

With "Pipeline" delays.
this can extend to two i
years

FIGURE 3-3: MISSION QUALIFIED
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Two observations are apparent when one studies this model. First,

the time line, although depicted in its m.aximum, is very expensive with
respect to time; second, as more and more organizations enter the
training picture one quickly sees an opportunity for excessive redundancy
to creep in at all levels.

There is little question that expanding the responsibility for training
to several agencies dilutes the control and effectiveness of standardized
training as is available within Air Training Command (ATC). Recently
ATC implemented the systems approach to training, a process called
Instructional Systems Development (ISD). In a May 1963 research study
at the Air Command and Staff College, Major Francis X. Doyle shows
how ISD is used to carefully analyze training requirements and translates
these requirements into specific courses of instruction for ATC. Further,
his study identifies certain weaknesses and deficiencies in the current
operational command directed courses along with pointing out serious
training deficiencies. His study outlines the expansion capabilities of ATC
with its associated advantages. His paper also analyzes the type of
training that is needed is specific specialized training to utilize resources
more efficiently and also improve trainee quality.

Major Doyle's insight to the requirements of future training in the
school of navigation and his suggestions were based on the implementation
of the March 191 7 syllabus. His timely and keen appraisal is taken one
step further in the proposal that follows.

SHORT COURSE SPECIALIZED TRAINING

It must be emphasized at this point that the following proposal
represents an EXAMPLE of how the short course specialized program
would evolve. It is difficult to prepare a radical departure from the
present course and training plan with the aid of course development
specialists and the vast resources of the ATC Instructional Systems
Development process. This model is therefore proposed as a challenge
and acts as a vehicle to germinate the proposal as a whole:
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Newly Commissioned
Controlling Officer Candidate Approximate
Agency Time

Basic Navigation 4 Months
(High Commonality)

ATC _ _ _ _ _ _ _ _ _ _ _ _ _

.I I
Strategic Tactical Transport Special
Mission Mission Mission Mission 4 Months I
Specific Specific Specific Specific

Using CommandUSynt om a SNOTE: 4 Months

MAJCOM System Specific Although not
CCTS specifically

addressed, possible
savings are available.
See: Doyle

Unit Qualification Se 3 Months

LOCALUNITS

Mission Qualified

FIGURE 3-4
OPERATIONAL TRAINING FLOW

(PROPOSED)
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Once again two characteristics appear, as before; first, the time
line is reduced by four months. An important part of this savings is that
the aeronautical rating of navigator is awarded further down the training
pipeline, thus effecting a savings in useable time to the field. Note,
however the rating is still awarded at nearly the same chronological time
in the student's frame of reference. Sjeqnd the only thing eliminated
Is that training not germane to his eventual'as'si-m-eni . ."

Here is how the system would operate: Navigator Candidates enter
undergraduate training from the various sources as presently established.
Classes would continue to enter UNTS every two or three weeks as they
do now. The first part of the training would be the high commonality
courses which all students must take. Near the end of this portion of
training, the class would be divided into the four mission areas. From
then on, each section of students would follow the training for a
specific mission. A selection process similar to the one employed
presently would determine which area of specialization would be
available for each student. This method of specialization expedites the
flow of navigator training in a number of ways. First, it eliminates
unnecessary theory and application courses which some navigators will
not be using in operations. "jSecond, it decreases time spent in UNTS
bec•use fewe2 courses will e reiqui-Rdf or specializatio7.T~ id, it will
decrease time require.d in Combat Crew Training'Sch6bl'(CCCTS) and in
local training because specific operational systems can be taught instead
of just general systems. Upon completion of UNTS, a navigator would
still have his five-year commitment, but he will be spending more of
this time as a qualified crewmember in operations. Thus, USAF will get
a more cost-effective return for its investment in training. (See the cost
analysis section of this paper).

Adoption of this proposal will decrease the cost -of UNTS and probably
CCTS and local training through specialization. What about the professional
navigator who wants a career in the Air Force? The Air Force will get
more than four year's return (and a higher return for lower cost) on its
investment , but will this hurt the navigator profession? The answer to
this question is provided in a corollary to the proposed specialization.
After a navigator has made a career commitment, he will be returned
to school where he will pursue "graduate" work in navigation. The school
will be designed to broaden the navigator's background in navigation
systems, both through actual instruction and through interaction with
navigators from other commands. This will take the career navigator
beyond being a technician and develop him into a professional navigator,
A graduate navigation school will allow him to move more freely between
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aircraft systems as well as prepare him for future instructor duties.
Further, his total qualification will enable him to provide detailed
technical insrght into the development of future systems and programs
in the highly specialized career field he has chosen as his profession.

The model depicted below follows the navigator throughout his
career after he finishes his preliminary qualification training.

Aircrew Duty
Squadron Level

• esignation Professienal Supplement AFIT,

or Military Duty (- Bootstrap,
Pilot Training Education Etc

USAF GRADUATE SCHOOL OF NAVIGATION

World Wide Assignment Capability

FIGURE 3-5
CAREER FLOW I

Naturally, the concept of the model just shown would represent
additional training costs and involve some unproductive time. Remember,
that the savings obtained by specialization would offset a great portion
of this expense (both time and money ). No.te also that the training
would also take place at a point in time when the navigator is "on the
move" anyway.

The important points are:

1. Only those navigators who are career committed would
be educated (as opposed to trained) in the total environment of navigation.

2. Educational concepts such as recency, frequency, feedback
and reinforcement would offer theoretical training at a time when post
operational experience would make it most beneficial.
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Precedence for advanced education has long been recognized
by the Royal Air Force in their Speciulist NavitIion School Wi by
the Canadian Forces' Aerospace Systems Curse. lBoth these .ools
combuie professional military education and theoretical advancu A
concepts for those officers who have established themselves as leaders
and professional navigators. Our present system of graduated
professional military education(PME ) encompasses the leadership
role, but nowhere can a career navigator broaden his technical know-
ledge. Mather AF? presently does offer a short curse to a select
few senior navig,.aors, but this course is too limited in scope for
anyone to call it graduate education for the hard core of our
professionals.

PROPOSED COURSE SYLLABUS

Table 3-6 proposes a course outline to accomodato the operational
training flow proposed in Figure 3-4. Once again, this outline is
proposed as a sample. Details of specific hours and exact subject
matter is not its objective. It is presented as a feasibility model to
amplify the concept and establish the rationale for the cost analysis of
Chapter Four.

The principle objective of the course outline i s to structure a
combination of the existing UNTS, NBT and EWOT courses into the
flow pattern described in Figure 3-4. The reader may wish to refer
to the course descriptions outlines in the beginning of this chapter to
highlight the degree of specialization that this model depicts. In
principle, only those courses were removed from specific curricula
that did not add to the exact nature of the training objective. Both the
NBT course and the EWO course were left in tact with regard to total
hours.

11

aI



139

TABLE 3-6
PROPOS.D COURSE CUTLINE

Fasic Coiu se - 76 Days

ACADEMICS HOURS

Physlology and Life Support 38
Basic Systems 31
Basic Procedures 67
Basic Aids 53
Avionics 56
Aircraft Systems 10
Weather 16

271

SIMULATOR ACTUAL SUPPORT

Avionics 20 19 39

FLYING

T-43 45 46 91

MILITARY

Total 89 -

ACADEMICS A -.'_DEMICS ACADEMICS ACADEMICS

Low Level 17 Lf;w Level 17 Tactical Navipatlon 29 Basic Electronics 54

NIGht Celestial 25 Tac Nay 29 Night Celestial 25 1 Reconnaissance 100
Grid 17 Grid 17 Bomber Defense 202
Bombing 229 46 Global Navigption 26 Special Application 0:

288 97 421
SIMULATOR A S SIMULATOR A S SIMULATOR A S I SIMULATOR A S
Low Level 0 • Low Level 8 10 Tactica Nav 12 14 ANALQ- 5 6"6 "6
Nicht Celestial 8 10 Tac Nay 12 14 Night Celestial 8 10 AN/ALQ-T4 24 16
Grid 8 10 I Global 24 24
Bombing 95 25 44 Grid 8 10 172

I I
FLYING FLYING FLYING FLYING

o-wLevel . 15 12 Low Level 15 12 DayCele stial 10 8 -1--
Day Celestial 10 8 Adv. Low Level 10 8 I Night Celestial 20 161
Night Celestial 20 16 1 Command 10 8 Global Nay 15 12
Gzid 10 8 Combined Aids 10 8 Airways 10 8
Adr'..ced Low 10 8 81 Grid 10 8I

Levul obin... Aids 1 4
12
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A close rview of Table 3-4 reveals a rather uniform flow of
training with the exception of the Tactical Spt -cialist. There is
a significant omission in the present course of training oriented
toward the Weapons System Officer (WSO, AFSC 1555). In keeping
with the total ATC training involvement in this area the same omission
is presented. As pointed out by Doyle ATC has the capability
in this area, however, ATC's contract with Tactical Air Command
(TAC) does not include such training. As an ancillary recommenda-
tion, the author would suggest strengthening in this area. In general
that would include the following training:

TACTICAL HOURS

Academics
Air to Air Operations 30
Tactical Bombardment 70

Simulalor A. S.
Air to Air 15 15
Tactical Bombardment 20 20

' ~35 ^
S~70

: Flying

T-37 10 25
T-43 10 12

20 37
57

TABLE 3-7
TACTICAL SUPPLEMENTARY TRAININU

Since this material is presently not under contact it was not included
in this proposal. A cost analysis shows its addition to both the present
scheme and the proposal of this paper would simply add this cost to eitheri,
I: appears that its' addition or deletion is a matter of politics more than
training effectiveness,

I"
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A comparison of hlours and/or days to evaluate the savingys

offnriod by thf, proposed alternative is detailed in chapter four,
COist mialayý;i.:-. One can easily see that if some~ courseŽs aUr deleted
and Ililon added that a saving.i in time is made. Table 3-8 summarizes
the savings in studeriL hours, A wvord of caution, this summary
DOES NOT include the ratio of students to instructors, so should in -Vio
way be viewed as the same data p~resented in chapter four. This data
simply summarizes the savings in student hours to indicate the order
of inagnitude.

PRESENTSYSTEM PROPOSED SYSTEM
-Numblfer Student Nubr Student

Course Hours Students Hours Course Hours Students. Hours

UNT 912 1400 1,276,800 Basic 480 1400 672, 000
NBT 398 280 111, 440 Strategic 5 88 280 164, 640
EWOT 666 200 133, 200 Tactical 17 1 280 4-7,880

15140 Transport 313 3 640 2 13, 12 0
Special 600 200 120, 000

TABLE' 3-8
SUMMARY OF STUDENT HOURS SAVED

GRADUATE NAVIGATION

The difference in student hours of 303, 800 represents a savings
(fromn Table 3-6). This savings mliay be viewed as a benefit of efficiency
or a liability in training lost. The focus of this paper is onl providin",
efficient, hig h quality training at a time when it benlefits the navi Iatoi'

and the Air Force to the greatest extent, The miost e~ffective way to
satisiy both conditions of efficiency and quality is to defer the savings
uintil it optimiz.es the return. It was stated earlier in this paper that
many navigators leave the service after their initiial service commitment.
With this in mind, it seems rational to defer the hlig.1hest quality of training
until it is only given to career oriented, professionals.

A high quality graduate education programn can utilize some of the
hour s (and dollars) saved through specialization and more than correct
any IperceiveO liability in training lost. No attempt will be ma1.de to
deliniate how the savings in timie should be utilized beyond a1 few general
Commoints. ATC has means at their disposal for a detailed anzalys is
throuo,h ISD. Sine thoughits, however, are in order. A cour se length
of approxiim~atc-ly 50 academic days (22ý calendar nionths) with an annual
student enrollment of 600 navigators would be a reazsonable proposal.



If each eLass had 15 students, a citss Would enter c,-c graduate vQr;sixta academic day. Tits woutc rcquwe a facuhv of "1 ....
offering 275 hours of academic education ant 235 :10uv' avs:i.Iuh,
f,:,r each student on a one to one basis. The author wouli su1jesi;s
that a detailed study be made of the Canadian and Britsh c,)urzjed
in concert with the existing Senior NaviT:,tor'.s Course at Mather
AF3. These programs view such educattFFn as an investment in
their career offfcers rather than an expense appurtenant ho a
technical caroer.

il

Simply a rehash of undergriduate material would be a waste U

of tune. An innovative and productive feature of such a gradtuate
cou::se would be the interpersonal feed back. Students freshl, from
varying p'rofessional backgrounds brought together for severa -I

months might naturally share their -.erceptions, vZCwpoutS. ani
experiences. Under the direction of professional A,-:ructoVr. UV, -
discussions would take the form of symposiums. Perhaps :nidwa,_
Sthrough the course the graduate students could prepare detailed
teennical presentations of their particular specialty as a mean:? :,
develo•'•ng theory understanding in the group . The effect \Vwu-i,4 ne
svnergistic1 Not only would the broad scope of navigation be c',ere,,
"' be also individual communicative skills would be sharpened by t`e
"presentations. A final phase of the course could be inchepenoen:
study in preparation for the graduate's next asignment in the fora: -
a professional paper. As a side benefit, the best oi these ;Xtp,•6•'ura
be available for publication in The Navigator Ma,;zazine. In a perimod
of shrinking budgets through inflation and m7ift-- cutbacks it n-
Swel be time to follow General Ryan's advice "It's time to Nv;rk
smarter.. not harder."

SA
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APPENDIX V

COMPARISOM OF CURILENT AND SPEC!ALI ;0D

NAVIGATOR TRAINING PROGRAMS

Directorate of Navigator Training,
Ifeadquarters Air Training Command,
22 Narch 1976

93•
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COM,,pArISON, or CURRENT AND SPECIALIZED

NAVIGATMOr TRINING PROGRAMS

1$ wctr3 ~c.of avifl otTralining

Ittj A ir f4;ig &~~f
22Wv76
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". $Section I

As an action item at the 1974 Navigator Training' Conference, a study WAs begunl

to identify possible navigntor' trAnlinlg course modifications. Pursuit of thin

Initiative resulted in reviewing the current Undergrnduate Navi.gtor Training (UIT)

program and comparing it to a proposed program which includes a Basic Navigator

Training (BNT) course with follow-on specialized .(track) courses for Electronic

Warfare, Navigator-Uiombardier, Airlift, and Weapon System Officer (WSO) training.

All proposed programs may necessitate modifying the T-43 aircraft and/or the T-45

simulntor to improve air intercept, bombing, and electronic warfare training.

This specialized training program is a major departure from the current train-

:.g which jiroduces a proven and effective product': the "universally assignable"

t navigator." hlowever," t! implemuntation would align all navigator traintoad roram

with the current USAF iated Pintribution and Training Management plan which asn:igus

n1viga.torn to "worlds" with limited crossover -throughout their career. Utilizing

this managonent concept eliminates theneed to teach all basic navigation proccdurcsf

aids and consequently should reduce T-43 flying time. Adoption' of a multi-trachW

program may generate significant improvements in the quality of the navigator traini1

graduate.

Imple*urntation of a specialized navigator training program will genera I i:xotdia3'-

and long raugc impacts on the navigator career field. This will vary frcm tradeoff;.

betweea AiC cpecializcd navigator training courses an major co:mmand ltTf/CCTS pro-

gra•ms to future resource flexibility of navigators in weapon system inventoricts and

internervIce training Implicati.ons. A full assessment of these Contideiriar.onl must

ccccnnpany any •xplenzitation of this proposal.

2



SECTION 1I

Dackground

At the 1974 USAF Navigator Training Conference, ATC/DON was tasked to

examine Undcrgraduate Navigator Training (UZT), Navigator-Bombardier Train-

ing (NBT), and Electronic Warfare Officer Training (EUOT) resources and

Mather AFL training capabilities in relation to the Navigator-Observer

Utilization Field Flying Specialties Study (NOUFFSS) and major coarrmind

navigator task requirements. Subsequently, ATC/DON training programlIw

recormuendations would be submitted to Hq USAF/DPPTF.

ATC/DON has developed a Navigantor Training Study Charter outlining the

parameters for designing alternative methods of training navigators. A

- specialized training program has been generated which man' reduce training

costs while improving graduate quality within each navigator specialty.

The proposal includes a comnon basic core course leading into four area

specialization courscs.

The entire program was briefed at the November 1975 UNT Course Training

Sutndard Conference. 11%JCOM leprcsentatives approved ATC's conceptual effort

and were iuformIed of ATC's intention to forward the proposal for liq USAF

review.

3



"SECTION III

Current Navigator-Training, Program

A. Current Program

The current 28 weak UN? prograuf uses a generalized training approach

in which all students train in the same navigator skills to the same per-

formance standards (Appendix A). The program encompasses all aspects of

navigation and prepares each graduate to enter either one of two advtnced

training courses (NBT or WOT) or proceed directly into combat crew

training and then to his respective aircraft assignment (Appendix B and

Z). Ultinate assignments encompass all navigator-manned aircraft in the

USAF inventory.

B. Weaknes!ses

A generalized navig.ator training program is not the most effective

use of training resources. Increased specialization in weapon systems

requires a navigator specifically trained for his follow-on mission

aircraft and operational environment. A generalized approach continually

over-trains the student navigator by exposure to a general navigatitin

curriculum yet under-trains by denying in-depth speciLlizcd area instruction.

4
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Section IV

Specialited Traininp. Programs

A specialized trainingC program is oriented to a "mission" or multi-

track concept. The concept embodies a common core basic course with

phased exit points to each of four specialized tracks. The entire

training concept is designed to improve navigator quality by teaching

only the vital subjects required by the student's assigned weapon system.

Organizing navigator training into this concept results in flying hour

savings since only essential training phases 'are reinforced by flight

missions.

n. asc NavI,,ntot Trainin.,

The Basic Navigator Training core course (DNUT) is patterned after

the current UiT program except for the various phase points which enable

students to exit BNT after completing the curriculvun related to their

future speciality (Appendix D). The first phase point is at 14 weeks

when E.0 and WSC identified students would exit BNT for their specialized

traini•g. They would not receive any celestial, grid, or global training.

At the 20 week phase point, NBT identified students would exit DN'T and

not receive any global training. Airlift and tanker identified students

would receive the entire flNT curriculum. Subsequently, airlift students

would attend a specialized course. Tanker identified students would re-

ceive atn aeronauticM rating upon completing BNT and an assiglment to

tanker CC0G. E1O0, WS0, I1F$?, and Airlift students would receive their

eroimIiciI ratinig upon completing their specialized training.

* .6
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b. W1c-spon Syrtem Orficer *T fin .0

At the 1974 Navigntor Train~ing Coii~crcncc, TAC proposed revisions

to the U!NT couirse whiich uould provide TAC with better qualified g~raduates

for F-4., UP-4 ind F-Ill combat crew training (Appendix L)

The W'0' academnic, simultr, and flying phasesaenw diin

to the ciurrent navigator training curricuilum and- .re designed to tcect

TAC's requiirements within a 14 week program. The I-ISO programi would pro-

vide specialized instruction in Low Level, Instrumcnts, Aecodynamicsf

Maneuverin~g, Air-to-Ground, Air-to-Air, Electronic Wlarfare, and Tactical

Opcrations (Appendix F).

c. Electronic ý7.-Icfirc Offidacr Training

The 21 iweek M2 track incorporates the current 19 ".2~eck EINIT course

and aedd four T-4i3 flight m~issionS to conipensate for Lim SO houir redtlctionl

(proposc~d r"",. vs -current M~Tr) in flying time prior to EWtrinng(Apedi.

G). Thm flight missions would cnable. students to maintain proficicncy i-n

basic airmainship skills while at~ending theCir sprecialized traixnin-. prr.Lran..

d. Iai'rr1obrirTann

The Vi week NBT course iuncludes al]. current-ly taug~ht sbjc and

the(- following acad1cmic areas: SAC Celestial, Grid, and Low Levol. proccduros

(Apipcndi;: H). 1cinforccinent: of the Lo., Lecvel. acadcemics occurs through T-/:'

I ot-, lev0el !-.I:u!;atr andI T-43 flight missions.

e. Airlift Trail'oe,,

Air) i~ft aradomic, s-imnilator, and flying, alsc! are. new addijlioiz^

t~o thye currenlt na ~ tor Iainiing cori culurv and ire des igned to -,rcet

1I-llitary A irlift Co~zirand re quireli~n~ntwihi a 8 %:ee.k progra:x Apsndi

7) Tie, air lift pregam oulId I)YO\'ifdt p~i' 5)LI. i,:ed instruct ýol Oin Clb I :0,01

Cr1 d , antd Acr Ia I Dell\c~ry Pr :Cred2U17es,
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SECTION V 104 J

Spcaie .ofpro rJnon offe hihe quaityg raut witt eah aiao

Then' follwin clar ruma zed h ao c~n u rr~iculu p''ne ofI n

hglijhtlc the current. vvrograinn froruc stuan LSfct procgurov ,e the WSoposEd

NpETciranl'c v weapanm syster arhgers qulTh cniy of du at iluitiv tieah aiclltr ll

ahievod byt te currnati over-trainin- i fo r t.1I studen s p ragrn d ill 1S0bsequo, I

charts.
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those. n~vigar.cml Iprot(ILurcn/aid5 w:hichi ae requircd in each w'orld. Any

¶ ~~~~~ddi~tionil b.i!;ic nlavigator tvaial.12g rcsiults illvrtanigdn----ur--

fore, i!; not co!st effective.

d. llod5 ficntii.onn: Lo Currcnt Navigator Traftni,n Pronraiis

The V'SO aind h-,IT trach programs may require ch. n c. to current

T-45 simlUlator hardware or additiona:l simulatLor cquipm~cznt. VISO acade-I

mics may require T-45 modifications inl the air-to-air, air-to-growid, and

electronic wnr'araic arons. Use of F-4 simulatcors Or t Mn~.hor fabricat~ed

iUVtrel-pL trainer jrv l rnie to mtodily:i.-.g tHc T-45 for air int-er-

CC~p!: rainifilg. The NB3T track prozraw. mnay also require supplcmnonrillg,

VICapomm:l; del ivtcvy acadcr.,i.ic trainaing in the T-45 sinmula tor.
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ArP •hDLX A

Undergraduate Navipg3tor Trniinlnr-

Academic Training flour1

"'"a. Aviation rhysiology 28

1). Life Support 1.. . . ' : " 14

. A iii-1:11-'ship .. ... 35.

d. Peathur - . " - -.. 12

e. Advanced Airuinship 32

f. Navigation Procedures - . . 77

g. Navigation Systems 39

h. Aircraft Systems . . 7

1. Day Cclc:;tial 29

4, Night Celestial .. : ... 26

h. Global 30
1. Grid .. . . . : - _ : : . : _. . .:. . . 17

m, Low Level •16

I. o2pertoal Procedures .110
0. Electronic W4arfare 9

p. LP Exai~a/Cr it"ique -""--""3---

2. Traj ter[ /S it1-Aat-or Trai ningf
Support: TotalMsns' HlOtirn H{our's }ours

a.T-40 2 4 4

Sufpport Total

b. T-45 Nsres Hours

(1) Navigation Systcs . 5 20 18 38

(2) Day Celestial 1 4 4 8

(3) Ftirht Celestial 2 6 8 16
(4) C,0olta 5 20 21 41

'5) rid 2 8 917

(6) Lore Level 5 20 20 40

(7) DcpartUres & Arrivals 1 4 - /4Totals T-, T-4 -ro -1'-' 1

3. Flying Training Support Total I
h'5i• iours llours Hlours•

a. T-37 5 6.5 22 28.5

b. T-f63

"(I,) • rti:ion Sy...... 5 25 18 I3
(4) 1:ty CftK :I;Li 4 20 15 35
(2) In'; Cs;Inetial 4 20 15 35

(4) CI6-t Ct1 4 20 15 35

(5) (ri-d 2 10 8 18
Lrý% 2 10 8 18

'To al ,; 2"65 1 0, 1- S .2 21.,4.5

$ (..... L: ... Level :
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____ ____ ___ ____ __-1.13S4.Military 'ý-ajnjng o r_ -

a. Proccssing and Indoccriiation 37
b. Career Planning 34 _

Total 132--rii
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APPENDIX B
Nnv! ,,aor-Bamb~rdigr TrMniZ •AN/ASQ-38 Course-)

1. Academic Training Labs Academic Total

a. Weapons Delivery Training 1 32 33

b. Offensive Sy-ntems 2 30 31

e. Operations 0 48 48
d. Computers 6 26 32

2 23 2
a. Radar 0 26 26f, S•6•[0 26 2

f. SEAM19 Totals i- 18-5 196

2. Simulator Training fours

a. Operating Procedures 
82

b. Mission Planning 23

c. SRAT4 Operating Procedures 7
d. SM.- blission Planning 11
e. SIAtI/TGB Makeup Total 146

* 3. Military Training hours

1 a. Processing and Orientation 26
b., phlysical Training Total 46

20

i, I0 +-n
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Svt-oardier Trainins, (ANI/ASQ-4fl Course)

1. Academic Training Simulatcr Ahademic Total =

A. Wcapons Dclivcry 1 32 33
b.O-ff',,Sy.tLi ---- 2- 30 32 1
c. Computcrs 3 26 29

d. Operations 0 38 38

e. Radar 2 24 26
Totals 8 "150 158

2. Simulator Training Hours s

a. Operating Procedures 70

b. Mission Planning 27
C. Cheek Nission Makup 6

Total 103

3.. lI-ilitary Training Hours

a. Processing and Orientation 15

b. Physi1a. Training 22Tota.l 37 'j"

.1

A

1

.i

211
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S..... APPENDIX C utI

:----Electronic Warfare Officer Trainint

1. Academic Training Simulator Classroom Total

A. Basic Electronics 0 42 42
b. Transmission and Reception. 0 39 39
c. Radar Syster 2 40 42
d. Signal Recognition 0 18 18
.e EW Support Measures 13 72 85

f. SW Penetration Systems 12 30 42
c. Strike Support Systems 6 19 25
h. Ell Attack Systems 3 17 20
L. Special SW Applications 0 45 45

Totals 36 322 358

2. Simulator Training Support Total
.hsns Four ours flours

a. M, Support Measures 11 33 34 67 1I
b. Electronic Countcrmeasures 7 21 11 32
t-. Strike Support 4 12 1i 23

-•Totals 26 74 3.5 13--9

__ J. Nilitary Trainin Houirs --

a. Processing and Orientation 17
b. Physical Training 43 -V Total 60

4
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•Assessment of TAC as;signed U~irT graduates

-Overtrained since. UNT course includes."

- Celestial
- Pressure Pa~tern

- Loran

Ondertrained since UNT course does :ot include:

- Radar bombing
- Intercepts
- EW/PcnetraLion aids

TAC proposed long range solutions to alleviate training shortfalls

- Revise bNT program to include:

- Air-to-air intercepts
- El/Penetrations aids
- High speed low. leve.l nay/bomb -

- Basic airmanship

- Theory of flight J
- -Controls and instrumcnts .
- IFR/VIMi landing approach reference systems
- Air traffic control
- Basic flighL maneuvers V
- Recovery frcomi unusual attitudes
- IustrumCnt intCrpret ation

- Expand T"A fighter pilot/PSO lend-in course

SConc lu- i.on: Vigorous action must be tal:en to rcvi:;e or expLnd :v't
training courses to meet: TAC fightLr training recuuirert•wt I

I

Source: 114 •Naviga-or Training Confrcrcucc, TAC/DOX7 ;icfjx~gI

24]
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APPENDIX F 119

W~SO TRA7INING

1. Acadcr~itc Tra ining Hours

a. Low Level 21

-(3) Fli-ht "'lanning

(2) Radar/Visual

(3) R.'oute Ancilysis

(4.) Time and Course Control

(5) Route Study

b. hintrumcnLG 15

(1) Flight P1naning.

(2) Performancc Charts

(3) Instrument Procedures

(1i ) USAF Inc'.trumjent: Exam

c. 'Acrodynami cs/Maneuvo ring8

(1) Stalls6

(2) Miximtu::1 Performanice Maneuvers

(3) Basic Filghter Maneuvers

d. A~'ion:.'c." 10

(1) Radar

(2) 1NS/Nav'.1ation Com.-puter

(3) 1WkICS

c.,I -oGon tpn;D vr 25

(J) Convent ioI1Jl

(3) 1xiI-Cu.~~t~ii:V1ui/i~i



"120
f. Air-To-Air Weapons/Delivery 31

(1) Weapons/AI-7/AIM-9

_.............. ------ t2-> -Co enmint-ar y -• _ _ __ _ __ _-_ _

(3) Intercept Geometry

(4) Basic Attacks

g. Electronic ,Vlarfare 23

(1) IHostile Air Defense

(2) Radar Warning Receivers

(3) Electronic Countermeasures

(4) E1 Tactics

h. Tactical Operations 12

(1) Night Operations j
(2) Refueling

(3) Inteligence

(4) New Developments I

TOTAL 143 -

"2. Trainer/Simulator Training
Support Total

Missions Hlours Hours Pours

a. T-40

(1) instruments 2 4 4 JS
(2) Acrodynamics/flaneuvering 2 4 4 1

b. T-45 I

Lou Level 7 28 28 56 f
C, T-5

EU Opelatlons 3 7 3 10

d. Air-To-Air PrTcTduAcS 10 20 20 Ito

*TOTALS 24 63 51 3.14 i

26...



121
3. Flying 'T-aininp Support Totil

Missions Hlours Hours Hlours

a. T-37

(1) Low Level 3 4.5 12.6 17.1

(2) Instrumnnts 2 3.0 8.4 11.4

(3) Acrodyn)amics/hancuvering 5 7.5 21.0 28.5

TOTALS 10 15.0 42.0 57.0

b. T-43

Low Level. 20 16 36
4. Military Training 

Hours -

a. Processing and lndoctrinat:ion 10

b. l'hysjcal Traini)ng 
30

TOTAL 40

2I

27 ,II



" APPENDIX 122

Electronic Warfare Officer Training (Proposcd)

1, Academic Training Simulator Classroom Total

a. Basic Electronics 0 42 42
b. Trasmilssion and Reception 0 39 39'
c. Radar System 2 4 0 42
d. Signal Recognition 0 18 18
a. EN Support Measures 13 72 85
f. DI Penetration Systems 12 30 42
g. Strike Support Systems 6 19 25
h. EW Attack Systems 3 17 20
i. Special LW Applications 0 45 45

Totals 36 322 358

2. Simulator Training Support Total
Msns Hours Hours Hours

a. E? Support Measures 11 33 34 67
b. Electronic CounLernmeasures 7 "21 11 32
c. Strike Support 4 12 11 23
4, Ew Attack 4 8 9 17

Totals 26- T4 65 139

3. T-43 Flying Training Support Total
Msns Hours houA rs Hours

High Level Radar 4 20 16 36

4. Military Training lour.s

a. Processing and OrientLz.zon 17
b. Physical Training 43

Total 60

28



III_ _ _ _ _ II211clI E P W 11 i i1E I-I

APPENiX II123
-Trainill (Prop c )1.Acndmxic Training 

-. Libs Acndcemic Totalf

A. Low Level 0 25 25b.Weapons Dol.ivery 1 32 33C. Offcn~~\' Systents 2 30 32d. Cperztiou& 0 48 48C. Computers 6 26 32f. RaJar 2 23 25C.SRAM 0 26 26h.Celestial/Grid 2 12 36
Totals 13 222 2 5 7

2. Simulacor Training Support Totil
~Iors Hour~s Hours

a. T-45

Low Level /Ccese Lja) 28 28 56

b. T-10-

*(1) Ravinition, Proce~dures 27 23 5(2) 'I.1gh Altitudet j,)ej..biu-g 41 27 68
()Low AlL itudo ~hn 51 31 82()SRMI Operitins Procediures 24 17 41

(5) Inmcgrated Profile 36 27 63
Total-, 20 153 360

3. T-43 rlying T~ajining Support Total
Hins Iours' 11ours Hours

Low Level 4 20 16 36

4. Mlilitary Trainiin; ~

A., rrocesninp and 71-i(I0CLrina~jioj1b. rh5sical Traijiujj38

Total.

29
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Airlift TLt-l • Ll£

e Academic Training D---urs

a. Global 25

(1) FLIP
(2) charts
(3) Computer Flight Plans

(4) Fuel Planning
(5) Search and Xcscue-

b. Grid 15

(1) Charts
(2) Steering
(3) V.,ission Planning

c. Aerial Delivery 25

(1) Chart Preparration

(3) Rad•ir

(4) itoute Anilysis
(5) Time and Course Control
(6) CARP Total 60

supor Total0

2. T-45 Simulator Training Support Total
lisns flouts llou~rc llour-:

a. Global/Grid 4 16 16 32

b. Aerial Delivery 5 20 20 40

Total 93 72

I
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3. -T-43 Flying' Training Suiport Total
Missions Hcurs Hiours Hours

a. Cloh/RIt 1 4 9

b. Acrial Dclivery 420 1.360

TOTALS 25 .20 45

4. UiliLary Training Hours I
a. Processing and Indoctriaa,:in 5

b. Phypical Training 24

TOTAL 29 i
•- i

LI

11
o• .. .. 4 I

I

-4 Ii
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SIii
Student EntryhjjLod, and Prodluction Data

For a~eei~t71zcd Training PE2rograms;

The following charts indicate student entries, load, and production I
data for each segment of the basic navigator training cours& and the -g

specialized training courses.

a. Core I is ENT curriculum for all students. -
b. C

b. Core II is BNT curriculum for NBT, airlift, and tanker students.

c. Core III is )INT curriculum for airlift and tanker students.

d. All data is based on 12% attrition rate.

e. Average student load data is listed ilrL'cdiately under core and

specialized traininig titles.

32
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APPENDIX G

1977 UINT UW0A.POS YSTEY OFFICER

pW~Lfl4INARy COURsE OUTLINEI
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tiNT

Weapon Systems Officer

Preliminary Course Outline
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WSO Preliminary Course Outline

Course Statistics

fHours

Academics (includes 4 Examinations)

Aircraft General (Includes Exam) 22

"Flight Performance. (Include.. 2 Exams) 28

Low Level 
37

T:37 Flight Mission Prebriefs 12

T45 Mission Preparation 
21

Electronic Warfare (Includes Exam) 34

Processing and Indoctrination 15

- TOTAL. .169

T-37 Flying (Includes 3 Evaluations)

FMO1-04 Instruments (Includes Evaluation) 5.2

C /a3.9
I- FMOS-07 Contact

PFX08-10 Formation 
3.9

SFMll Contact/Formation Evaluation1.

PFM12-16 Low Level 
E.5

7M17 Comprehensive Flight Evaluation 2.6

a TQTAL 23.4

J

l " 
III III IM I I Ia



Course Statistics (Cont)

Simulators (includes 2 Evaluations)

SM01 (T4) Checklist and Emergency Procedures 2.0

SM02 (T4) Instrument Procedures 2.0

SM03 (T4) Unusual Attitude Recoveries 2.0

SM04 (T40) SEDS and Approaches ;.0

SM05 (T45) SIDS and Approaches 4.3 :
SM 06-11 (T45) Low Level (Includes Evaluation) 36.0

SM12-14 ";(T45) Low Level Weapons Delivery 19.0 i
SMf15 (T45) Comprehensive Course Evaluation 6.0

TOTAL - .72.0

ii
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WSO Preliminary Course Outline

Academic Emphasis Area Overview

Hours

.4 AG -- Aircraft General (22 Hours)

AGOI Aircrew Publications (DASH-i) 3

- AG02 Seat Refresher/Egress Training 2

AG03 Systems and Limitations 3

AG04 Flight Controls and Instruments 3

AGO5 Emergency Procedures 2

"AG06 Comm/Nav Review 1

AGO7 AFTO Form 781 2

AGO8 FLIP 2

A0G9 AFRs 60-1, 60-16 1,3

AG10 Examination 2

AG1i Critique I

TOTAL 22

FP -- Flight Performance (28 Hours)

FP01 Performance Data (TOLD) 3

FP02 AF Form 70, DD Forms 175, 1801 3

FP03 CDI/RM1 1

FP04 Fix-to-Fix Procedures 2

FP05 SIDS/Approaches/Holding 3

FP06 Airways 1

FP07 Emergency Procedures Quiz 1

FPOB Critique 1

i*



P4

Hours

FPO9 Aero I (Stalls, Spins, Recoveries)' 4

": FP10 Areo II (Maneuvers, Limitations) 2

FPl1 Formation Terminology and Theory 2

FP-12 Crew Responsibilities (Formation) 1

FP13 Formation Aerobatics I
I. i

. FP14 Phase Examination (FP) 2

FP15 Critique 1

:1 TOTAL 28

LL -- Low Level (37 HoursI
S~..1

•.101 Introduction and Terminology 2

LL02 Chart Preparation 4 Ij
LL03 Flight and Fuel Planning 4

LL04 Low Level Radar 2

LL05 Visual Navigation 2
LL06 Route Analysis at.., Aircraft Positicning 3

LL07 Time and Course Control 4

K LL08 Low Level Mission Planning Profile 4

LL09 HI/LO Route Study (Map Reading) 2

- LL1O Weapon Delivery/Introduction and Terminology 2

LL11 Ballistics Theory 4

LL12 Weapon Delivery Computers 4

TOTAL 37

A

!Ii
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5

flours

PB -- Prebriefs (12 Hours)

PBO1 Instruments (FM 1-3) 
2

PB02 Instrument Check (EM, 4) 
1

PB03 Contact (PM 5-7) 
2

PB04 Formation (FM 8-10) 
2

PBQ5 Phase Check (FM 11) 1

PB06 Low Level (PM 12-16) 
2

PB07 Comprehensive Flight Check (FM 17) .2

TOTAL 12

Mp -- Mission Preparation (T45 Sim)(21 Hours)

MP01 SIDs and Approaches(SMOS) 
1

MP02 Low Level(SM06) 
2

MP03 Low Level(SM0 7 ) 
2

4MP04 Low Level(SMOB) 
2

MP05 Low Level(SM0 9 ) 
2

MP06 Low Level(S14l 0 ) 
2

1M207 Low Level Evaluation(SM1l) 
2

MP08 Low Level Weapon Delivery(SMI 2 ) 2

4MP09 LoW Level Weapon DeliverY(SM1 3 ) 2

VP10 Low Level Weapon Delivery(SMI4) 2

M?13 Comprehensive Course Evaluation(I5415) 2

TOTAL 21
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EW -- Electronic Warfare Hours

EW01 Introduction to Electronic Warfare (EW)
in a Fighter Environment 1

EW02 EW System Operation 2

EW03 Radar Systems 3

EW04 Electro-Optical Principles 1

EEW05 Signal Recognition 2

M106 Eurasian Air Defense Systems 1 5

EW07 Eurasian Air Defense Systems 1I 2

* EW08 ALR-46(V)-2 Radar Warning Receiver (RWR) 1

EW09 ALQ-T5 RWR Lab 1

EW10 ALR-46 Radar Warning Receiver (RWR) 1

EWlI ALQ-T4 Radar Warning Receiver (RWR) Lab 1

EW12 Electronic Countermeasures (ECM) Principles
and ECM Pods 4

EW13 Expendable Systems 2

EW14 Communications Jamming and MIJI 1

EWI5 Electronic Warfare Penetration Problem 4

E1116 Examination 2

EW17 Critique

TOTAL 34

I.
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i"

?1 7

"flours

PI -- Processing and Indoctrination (15 Hours)

P101 Air Force Standards 1

P102 Accident Investigation Proceedings 1

PI03 Commercial Transportation Briefing 1

P104 Physical Examination 3

PI05 Chemical Warfare 1

PI06 Equipment Turn-In 1

* P107 End-of-Course Critique 1

PI08 Out Processing 2

P109 Graduation Practice 2I
.1

Pil0 Graduation 2

TOTAL 15

I.i.

I :

I.
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S1 -- Simulator Mission

PSN TYPE HOOURS DESCRYPTION

SMO1 T4 2.0 Checklist and Emergency Procedure
Practice

SM02 T4 2.0 Instrument Procedures

SM03 T4 2.0 Unusual Attitude Recoveries

* SM04 T40 2.0 SIDs and Approach Training

SMO5 T45 4.0 SIDs and Approach Training

SMOG T45 6.0* Low Level Demonstration/Performance

SM07 T45 6.0* Low Level (Full Profile)

* SM10 T45 6.0* Low Level (Full Profile)

SM09 T45 6.0* Low Level (Full Profile)

SMl0 T45 6.0* Low Level (Full Profile w/Diversion)

SMI! T45 6.0* Low Level Evaluation

SMI2 T45 6.0* Low Level Weapon Delivery Demo/

Performance

1SM13 T45 6.0* Low Level Weapon Delivery Demo/
Performance

SMI4 T45 6.0* Low Level Weapon DF-livery Full. Profile

SMI5 T45 6.0* Comprehensive Course Evaluation

TOTAL 72

*6 Hour Period Includes:

1" I hr -- Mission Bd.ý'ef

V: 4 hrs-- Mission

2 hrs-- Critique
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A

nFt -Flight Mission

FLT SUPf ORT
•__N TYPE TRES HRS* •DESCRIPTION

FM 0 1 T-37 1.3 2.0 Instruments

PM02 T-37 1.3 2.0 Instruments

PM03 T-37 1.3 2.0 Instrdiments

FM04 T-37 1.3 2.0 Instrument Check

FMT05 T-37 1.3 2.0 Contact (Stalls and Recoveries)

P106 T-37 1.31 2.0 Contact (Unusual Attitudes)

P M07 T-37 1.3 2.0 C..ontact (Unusual Attitudes)

SFM08 T-37 1.3 2.0 Formation

P1409 T-37 1.3. 2.0 Formation

1FM10 T-37 1.3 2.0 Formation

eMtli T-37 1.? 2.0 Phase Check (Contact, Form)

PM12 T-37 1.3 2.0 Low Level

PM13 T-37 1.3 "0 Low Level

FM 14 T-37 1.3 2.0 Low Level

FM15 T-37 1.3 2.0 Low Level

PM416 T-37 1.3 2.0 Low Level

FMI7 T-37 2.6 4.0 ComprehensiVe"Flight Check

TOTALS. 23.4 34.0

*Support hours consist of briefing and critique.
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(I.1itlier Prourom)

WA0201 Determi ne TImpact of P,!,mtrictions on Planning
WA0201.01 TlitdrL t:-uILitiier Flimsy
WA0201.0? An;y::e Chia'rts, FT,TP NOTAMS, and Supplementn for

rIir;•rion Limitinf( Factors
WA0201.03 JIdentify Spucial U;e Airspace and Altitudes

WA0301 Prepare Loal Aroa Map-

IIA0302 Prepare AF Form 70
WA0302.01 Compute and Record Fuel Consumption Data
WA0302.02 Complete Route of Flight Column
WA0302.03 Compute and Record Courses, Headings, and Distances
WA0302.04 Compnute arid Record Leg and Total Times
WA0302.05 Compute and Record IAS and GS
WA0302.06 Record Alternate Airfield Data
WA0302.07 Verify Accuracy and Completeness of Flight Log
WA0302.08 Compute and Record TC and Log Performance Data
WA0302.09 Compute: and Record Wind Corrections

WA0303 Prepare DD Form 175

WA0304 Prepare DD Form 1801

WA0305 Prepare Weapons Delivery Segment of Mission
WA0305.01 Check Adequacy and Currency of Weapons Delivery

Documents
WA0305.02 Determine Weapon Delivery Method (Primary and Backup)

WA0305.02a Analyze Target and Terrain Data
I;A0305.03 Determine Approach Parameters

WA0305.03a Detcrmine Axes of Attack
WA0305.03b Deternine Altitude
WA0305.03c Determine Airspeed

WA0305.04 Compute Ballistics Data

WA03OG Prepare Low I,evel Charts
WAO 30 5. 01 Determine Poute
WA0300.02 Plot and Label Check Points, Courselines, and Time

Ticks
WA0306 .03 Plot Alternate Route
WA030G.04 Select and Annotate Emergency Airfields
WA0306.05 Annotate Restricted Areas
WA0306.06 Locate and Annotate High Obstxuctions
WA0306.07 Annnotate Couirse Arrow Poxes
WA0306.08 Verify Accuracy and Completen)ess (-f Chal7t
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-)A030S PNrform Mimnion nricrfitg

WA04 Asnumble and Chuck tMisnion E.fquipment

WA0402 Assemble and Check Life Support Equipment
VWA0402.01 Determine Life Support Equipment Requirements
"WA0402.02 Check 1Helmct and Mask
WA0402.03 Check Parachute
WA0402.04 Check Survival Kit

B1BOl Perform Preflight Check

WBG2 Perform Exterior Inspection

W'03 Perform Interior Check

WB0404 Check Radio Equipment/IFF

WC01 Perform Interior Check

VWC0202 Check Other Required Systems
WC0202.01 Perform Bombing Equipment Calibration and

Functional Checks
WC0202.02 Check Circuit Breaker Panel
WC0202.03 Monitor Flight Control Check
V4C0202.04 Check Flight Instruments

WD01 Assist in Engine Start

WD0101 Monitor Engine Start
WDO01.010 Check Engine Instruments

WD03 Perform Taxi Operations

WD0301 Perform Taxiing Chccklist

WD0302 Assist Pilot During Taxi
WD0302.01 Monitor Taxi Progress
WD0302.02 Clear

WD0302.03 Monitor and Operate Cormnunications Radios
WD0302.04 Monitor Engine Instruments

I-0401 Perform Before Takeoff Checklist

WPD0402.02 Brief Takeoff Data
WD0402.05 Check Aircraft Configuration
WD0402.07 Review Abort Procedures

WCIY Perform Lineunp Chock
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W1'0301 Por rorm Cliim)I Chelckrs

WF:030 2 Perrorin T.ovel Off Checks

~1-n0305 Opera tc Commrunicati:1on R ~~~~and 1FF

;..T0309 Dirtv:t the Pilot to Pe~rrorin Depairture

WH03lO Moni-tor Aircraft Performance
1-7-.0310.01 Mlonitor Al~titude,
Wf:0310.02 Minnitor Airspeed
Wr0310.03. Monitor Aircraft Position

WE0311 Record rakeoff and Climb Data

11"0311.01 Make Form 70 Entries

WFQ1O].. Monitor Engine Instruments

WF01.03 Monitor FJlight Instruments
I-T0103 .01 Moni tor ilarning Indicators
WF0103.02 Check 1heading Indicators

WF0201 Configurc VOR, D%;E, and 1FF

WF03 Droteriaint: and Confirm~ Aircraft Position

WP0301 Tdoutify L~andmark Update Point
VWF0301.0 Id~entify Landmark Location Visually
WF0301.02 Identify Liandmark Location Uising Radar

VIF0302 Use Visual Nav~i L.ion Procedures

WF0302.01 Uso Pilotago Data

%WT03O3 Use Autr.matic Navigation Procedures
I-qF0303.Ol Roadl Wind Data Dinplay
W;FO303.O2 rP>vI Data on Appropriate Display
W'F0303.03 !onitor Auto-matic Navigation System'

WFf0304 Use I~entri. DP. Procedures
VWF03O/.0). Determinc Aircraft Position
WF-0304.02 Extract/Cowpletc Log Entries

WY0305 Uso DME

WIF0305.01 TrrIM ig

V.7005.3 Plol: PositLion
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S~WI0306. Ol TIM
t WE0306.02 lfi:ad Utearing

Wrl'006.03 Plot LOP

W111'307 1i:;,! Fulr•o•ut Chart Data
WF0•(i7.01 ITdntify Pl anned Airways
WY0307.02 Detzrminoe Radio Aid Usage
WF0307.03 Identify Position Reporting Points

WE0308 Use IFF
WF0308.01 Configure IFF
WF0308.02 Comnunicate with Ground Radar

1Ff0309 Integrate Position Information from Multiple Sources
WF0309.01 Update Navigation Computer as Required,IF04 Perform Enroute Communications

WF0401 Operate Communication Radios

WP0402 Operate IFF

* WF0403 Moni tor Backup Frequencies

WF0404 Accomplish In-flight Position Report
WF0404.0l Prepare Position Report
WF0404.02 Transmit Position Report

WF05 Perform In-flight Fuel Nanagement Procedures

WFO501 Perform In-flint Fuel Checks

WF0502 Determine if Fuel is Adequate for Mission Completion

WFO503 Alter Navigation Based on Calculations

VIVOG) Direct Aircraft Along Route

WO'0601 Monitor Aircraft Position

WVF0602 Communicate with Contr-,,l ii;j Agency

wv07 CoKpute Allowancs for Enrou-,t: Weather and Wind

WV0701 Monitor Weatather Situation

IWjO7?!' Direct Aircraft Along Weather Penetration Route
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U';["7"/ " Coin(• it.t';,,t" for WJI.Jid Co:ii IJ. .Xofl; Along Route

I'•-'T )7 1. ()1 ,j,, | , I I' :

6V 1'0)'iU 3 .(2 1)',t.,,r'udic 'rimie Ucviations

WIr)70:3.(4 l),,,,m in,: flrift t'orrcti on to M.a intaijn De;ired
JTrack

:I'8 Coinputr nid Uu. Chiaitge,; Requircd to Maintain Track, Altitudt. ,

and s.i,,:,.-d

A-:F0801 Use 4ornually Computed Headings

WP0802 Use Automatically Computed IHeadings

WF0803 Compute Required Altitude Changes

W1"'0804 Co,)iputc Timing Poi'it Procedures

WF0,305 Perform Orbiting Procedures

WF09 Determine. Track and Groundspeed

WVF0901 Extract Datd From Equipment Displays
wI'FO09..01 Extract Course, Bearing, and Radial from VOR
VIF0901 02 U.;ce DMI:P to Determine Groundspeed
WF0901.03 Use Time to Determine Groundspced

WV*'0902 U'-.: Visual Navigation Methods
WV0902.01 Use Pilotage Procedures

WV-IO Perform Forimation Procedures

WFI 001 Pr,1:%.r: To-:;b) P F'ormation Procedures

(WI .] Perform Atrwork

WV1 1.01 Di rcct Basic Airwork

WVI, 102 I)i r-.: AIvacnCe- Airwork

wFI?1103 P(:rform Unusual AttiLude Recovcries
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14 Perform Low Level Procedures

WG•0 Configure Aircraft for Descent and Low Level Segment of Mission

W,'0101 Perform Before Descent and Descent Checks
W00101.01 Configure Equipment for Low Level

WG0101.Ola Configure RADAt
14W0101.02 Make Altitude Calls

,WG0101.02a Call passing 10,000
1G010i.0'b Call 1000 above
1400101.02c Call 100' above

* G0101.03 Coordinate Altimeter check
W$0101,04 Monitor Systems and Engine Instruments

0WG0102 Clear

40G0103 Monitor Terrain Avoidance
fI

0WC0104 Monitor Time and Course Control
1W00104.01 Plan and Direct Descent

NG02 Perform Communications Procedures

*00201 Perform Communications
1G0201.01 Monitor Internal Communications

WG0201.01a Monitor Interphone
WG0201.02 Perform External Communicatioms

WG0201.02a Use UHF Radio

1WG0202 Monitor Terrain Avoidance
140202.01 Monitor Radar
1400202.02 Perform Visu;%! Search

1WG03 Direct Aircraft Along Low Level Route

1WG0301 Perform Visual Navigation Procedures
WG0301.01 Uce Mental DR
WG0301.02 Identify Landmark
WG0301.03 Estimate Distances to Landmark
WG0301.04 Maintain Chart and Log Requireents

WG0302 Perform Search Radar Procedures
WG0302.01 Determine Approximato DR Position of Chart
WG0302.02 Identify Targets on Radar
WG0302.03 Determine Actual Position on Chart



145

WG0303 Porform Tiiine and Course Control
WCO 303.(1 DUt.trmirt.i it Ahead or BIohind Time

WG0303.Ola Det:ermine Pr.,entPosition
WG0303.02 Deatrminoe if Air:;peed Change is Neces-sary

1G00303.04 CommiinLcate N.cessary Changes to'Pilot

WG0303.05 Monitor Airn:pecd on Heading Adjustment

W(G04 Configure SysL:em; foor Weapon Delivery

10G401 Perform Required Chockiists

WG0402 Configure Radar

WG0404 Configure Weapons Computer

WG0405 Perform Weapons Delivery Checklist

WG05 Direct Aircraft to Weapon Delivery Point

WG0501. Identify Time Reference Point
WG0501.OI Use Visual Means (VTRP)
1400501.02 Use Radar (RTRP)

WG0502 Identify Weapon Delivery Offset
WGSO02.01 Use Radar
WG0502.02 Use Weapon Computer(s)

WG0503 Perform Pre-Release Procedures
1-4,0503.01 Coordinate with Pilot

WG0503.01a Configure Delivery Parameters
E4GO503.Olb Select Weapons for Release
WG0503.01c Verify Readiness of Weapons

WG0503.02 Arm Weapons for Release

WG0504 Direct Weapon Delivery Approach
WG0504.01 Direct Aircraft to Release Point
WG0504.02 Coordinate Aircraft Parameters with Pilot
WG0504.03 Position Radar Crosshairs
WG0504.04 Perform Weapons Release with Pilot

WGO504.04a Coordinate Weapons Release with Pilot
WG0504.04b Monitor Post Release Recovery

v=06 Perform Post Release Procedures

1G0601 Reconrigure Equipment for High Altitude Mission
WG0601.01 Perform Aim and Safety Checklist
WG06O0.02 Configure Radar
WG0,01.03 Confiquro. Comput:er (s)
WoG06i1.0, Configure Communi,•tion RadiouJ
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Wi Perform Continquncy Oporations

W1I01 Perform In-Pligit Mission ?Replanning

W10101 Replon to Avoid Adverse Weather

W110102 Receive Change in Mission Objective
) I

1W110103 Plan Routd to Alternate Target/Launching Base Using
AutomaLic Method

* 110104 Plan Route to Alternate Target/La~unching Base Using
Manual Method

1H02 Perform Equipment Malfunction Analysis

1110201 Isolate Malfunction

WH0202 Replace Malfunctioning Unit

"WH0203 Configure System for Alternate Modes of Operation

W102b4 Utilize Appropriate Manual Procedures

WI Perform Emergency Procedures

WIOl Perform Emergency In-flight Replanning

WI0101 Compute New Fuel Requirements

SWI0102 Deactivate Required System(s)

W10103 Request Assistance

W10104 Assist Pilot with Aircraft Emergencies

WT00I Determine Aircraft Position

WIOlOG Direct Aircraft to Emergency Field

W102 Perform Ejection Procedures

W10201 Perform Pre-Ejection ProceduresWI0201.01 Prepare &/or Transmit Emergency message

WT0202 Perform Manual Bailout Procedures

W110203 Perfonr Ejection Procedures

W703 r4:rfA-rm Crouiul M.ire'-t.-- rrocotlurrc
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wa2' I) rf,;ct' Ilolilinr; Procrduras

W.J02( Di rect: bolod nq Entry.

K10(2 A02 rnp1 i.'h Timinqg Procodures

W,10203 Perform Wind Corrections

W,303 Direct Instrument Approach

WJ0301 Operate Navigation Systemi

VIJ0302 Monitor Aircraft Performance

1-00303 Perform Safety Procedures

-IJ0304 Review TERPS

WJ0305 Perform Communications (Except GCA)
W10305.01 Perform Mandatory Altitude Calls

WJ04 Direct VFR Patternsand Landings

WJO, Performi Airborne Radar Approach
WJ0501 Configure Radar for ARA

WJ0502 Direct Aircraft Along Approach

W1106 Perform Required Checklists

-JOG01 Perform Before Descent Checklist

14J0602 Perform Approach to Field Checklist

WJO003 Perform Before Landing Checklist

WJ0604 Perform Missed Approach Checklist

11.707 Dirc:ct Aircraft to Alternate

WJ0701 Direct Aircraft Using Preplanned Information

1-00702 Direct Aircraft Using In-Flight Information

14J0703 Direct .1isncd Approach Proccdures

I
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WJOB Assist Pilot ir Itansition to Landing

WJ001 Use VAST/Visual Aids

WJ0802 Monitor Landling

WJ0803 Perform Rollout Procedures

WK Perform Post Mission Taxi and Shutdown

WK01 Assist Pilot in Taxi Operations

WK0101 Perform After Landing Checklist

WK0102 Clear

SWK0103 Operate Comnmunication Radios

!1WK02 Deactivate Aircraft Systems

14WK0201 Perform Engine Shutdown Checklist

VIK03 Perform Post Shutdown Procedures

WK0301 Perform Before Leaving Aircraft Position

WK0302 Safety Ejection Seat

WK0303 Inspect General Aircraft Exterior

WL Perform Post Mission Duties

VLOI Record Data in Records, Forms, and Booklets

WL010 Complete AFTO Form 781

14L02 Turn in Personal Equipment

WIL03 Complete Crew Debriefing

*1
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